

FRIENDLY ENEMIES 

One of the Navy’s Grumman guardians makes a pass 
over one of the Navy’s submarines. It’s a case of 
“friendly enemies” ... for as the mongoose is trained 
to kill cobras, these big, carrier-based aircraft are de- 
signed to find and destroy submarines. One type of 
guardian, equipped with long range radar devices, hunts 
down the enemy. Then others, lighter on radar but 
heavier on bombs, come in for the “kill.” 
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SUNDSTRAND’S CONSTANT SPEED DRIVES 



DED MISSILES! 


More electronic devices on missiles 
accentuate need for AC power 

• For two good reasons Sundsrrand Constant Speed Drives are now 
being applied to new types of guided missiles and ate being con- 
sidered for others now on drawing boards. These missiles carry even 
more electronic equipment than some of our new conventional air- 
craft, hence have a greater need for the weight and space savings of 
constant frequency AC power. Secondly, to insure delivery of the 
missile to the target the guidance systems and other electronic 
devices require a reliable source of closely controlled constant fre- 
quency AC power. Sundstrand qualifies on both counts. If you 
have an aircraft electrical problem, come to Sundstrand for reliable 
research, expert engineering, precision production. 


SUNDSTRAND 

AIRCRAFT 

HYDRAULICS 

SUNDSTRAND MACHINE TOOL CO. 



Looks like a carpet, 
cleans like a dish 


K eeping a commercial airplane's 
carpet clean used to run into 
money. The wool carpeting used by 
airlines trapped dirt, soaked up stains, 
and got grimy fast. Whenever it needed 
dry cleaning, which was often, it had 
to be removed from the plane. Extra 
carpets had to be kept on hand for 
quick replacement. And any solution 
to the problem which sacrificed beauty 
of the cabin was unacceptable. 

Then B. F. Goodrich engineers 
dressed up their Avtrim flight rug. 
They developed a process of emboss- 


ing colored fabric with crystal-clear 
Avtrim flexible material. The color and 
pattern possibilities provided by the new 
method are practically limitless. With 
a sponge backing, the comfortable, 
cushiony feel of rich carpeting is kept. 

Besides, the new kind of flight rug 
far outwears other kinds. It resists scuffs 
and scratches. It can't be hurt by grease, 
oil, or any ordinary stains and chemi- 
cals. Things that are spilled on it don’t 
soak in. can be easily wiped up. Thor- 
ough cleaning is done with soap and 


water, without removing the rug from 

Write for samples of the new Avtrim 
flight rug material. Other BFG products 
for aviation include: tires, wheels and 
brakes; heated rubber; De-Icers; Plasti- 
lock adhesives; Pressure Sealing Zip- 
pers; fuel cells: Rivnuts; accessories. 
The B. F. Goodrich Company, Aero- 
nautical Division, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 


RAM AIR VALVE 

ON REPUBLIC’S 
F-84 

Airborne actuated 



An R-430 type ROTORBTTE® 
Electric Rotary Actuator operates 
the valve which controls ram air 
to the cockpit of Republic’s F-84. 

This Airborne actuator leatures 
adjustable positive stops, load 
sensitive limit switches, radio noise 
filter, and weight of less than 
1.5 pounds. 

Perhaps you have a similar appli- 
cation. Our literature in the I.A.S. 
Aeronautical Engineering Catalog 
gives complete intormation on 
ROTORETTE and other Airborne 
electromechanical actuators for the 
aircraft industry. 
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AVIEN equipped C-123 provides 


U. S. AIR FORCE STYLE 


Avien’s capacitor-type fuel gage installation on the Chase 
C-123 twin-engine assault transport helps make this support 
possible. 


When Chase undertook the design of a rugged airplane capable of delivering 
troops and equipment to forward combat areas, they selected 
Avien fuel gaging equipment. 

Avien installations are specified wherever weight, accuracy, 
and reliability are the important considerations ... in the 
Chase C-123 and 45 other military aircraft of all types. 

Other Avien products include: Jet Engine Thrust Indicator, Cylinder- 
head Temperature Indicator, Fuel Balancing Controls, Exhaust Gas 
Thermometer, Capacitor-type Level Switches, Maximizing Circuits, 
and DC Reference Voltage Standard. 
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"pozyittyd for the aircraft industry today demand the utmost in engineering 
and production techniques and in scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, is typical of 
Wyman-Gordon’s forging contribution to the ever-growing progress in aircraft 
design. In crankshafts for the automotive industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered in the development 
of forging "know-how" — there is no substitute for Wyman-Gordon experience. 

Standard t6e 'Industry £<vi ^taxe Sixty 'tyeaxt 


NEWS DIGEST 


Domestic 

Douglas XA3D-1 sweptwing [win- 
jet carrier-based bomber has made its 
first flight, of 50-min. duration, at Ed- 
wards AFB, Calif. 

The Musick Memorial Trophy for 
1951, awarded annually by Royal New 
Zealand Aero Club, was presented to 
two American engineers, John E. Lind- 
berg, Jr., and James W. Wheeler, for 
their joint development of the Elec- 
tronic Sperry Engine Analyzer, at a 
luncheon given by the Institute of the 
Aeronautical Sciences in New York. 
The award commemorates Capt. Edwin 
C. Musick, who, with six companions, 
was lost on first commercial flight from 
U.S. to New Zealand in 1938, and is 
awarded yearly to the group or indi- 
vidual making most effective contribu- 
tion to aviation safety'. This is the first 
presentation of the award since 1940. 

All-American Airways stockholders 
"voted 300,000 to 5,000 favoring split of 
the company into All-Amcrican Engi- 
neering Research Corp. with former 
AAA treasurer Charles Wendt as presi- 
dent and treasurer and Allegheny Air- 
lines with Robert M. Love continuing 
as airline president. They hope for CAB 
approval of the split by Jan. 1. 

Maj. Gen. George W. Mundy, assist- 
ant deputy commanding general of Air 
Materiel Command, has been appointed 
to AF HQ as director of supply and serv- 


Assodated Aviation Underwriters 
have revised their international airline 
trip insurance policy to provide round- 
trip coverage at no increase in cost, 
according to D. R. Scarritt. manager. 
Policy limit has been increased from 
$25,000 to $50,000. 

Air Force officially confirmed Avia- 
tion Week’s report that General 
Curtis E. LeMay would remain as com- 
mander of the Strategic Air Force 
instead of succeeding General Nathan 
Twining as USAF vice chief of staff 
(Aviation Week Aug. 25, p. 16). 
USAF said action to retain General 
Twining in the post was taken by AF 
Secretary Finletter with concurrence of 
Sen. Richard Russell, chairman of Sen- 
ate Armed Sendees Committee. 

Wiggins Ainvays has been slated for 
Dec. 31 demise by a 3-2 majority de- 
cision of CAB. Northeast Airlines will 
take over some routes, Mohawk Air- 
lines others, while weakest points lose 



IGOR SIKORSKY, dean of American hcli- 

of the National Defense I ransportation 
Assn, from USAF Secretary Thomas K. Fin- 
letter (right) in Washington, D. C. In 
making the award for being “the person 
contributing most to the field of transpor- 
tation.” Secretary Finletter called the veteran 
designer and builder “Mr. Helicopter." 


air service altogether. Majority found 
Wiggins present and future hopeless, 
while the minority said bad CAB route 
assignments made it that way. 

Southwest Airways, Pacific Coast 
local sendee airline, has purchased four 
40-passcngcr Martin 2-0-2s. SWA also 
has ten DC-3s. 


Financial 

United Air Lines reports record reve- 
nues for first nine months of 1952, with 
net earnings after taxes of $8,263,000: 
of this $4,480,000 represents net earn- 
ings after taxes for the third quarter 
alone. Operating revenues for this 
quarter amounted to $46,179,000. 
United declared a quarterly dividend 
of 25 cents per share and an extra divi- 
dend of 50 cents per share on common 
stock, payable Dec. 1 5 to stockholders 
of record Nov. 14. 

Republic Aviation Corp. showed a 
net profit of SI. 563,886 for the quarter 
ending Sept. 30, compared with $791,- 
875 a year ago. For the first nine 
months of 1952 gross sales totaled 
S21 5,302,294. compared with $83,077.- 
697 last year. Unfilled orders at end of 
September were more than SI billion. 

Northwest Airlines reports net profit 
after taxes of S962.634 for first three 
quarters of 1952, of which $719,273 
represented net profit for September. 

Northrop Aircraft shows a net in- 


come after taxes for the year ended July 
31 of $2,420,605 out of sales and other 
income of SI 87,456,926. Net income 
for the preceding year was $3,276,053. 
Company's backlog of orders at close 
of fiscal year was $416 million. 

Ryan Aeronautical Co. has declared a 
regular quarterly dividend of 10 cents 
per share and an extra dividend of 10 
cents per share, payable Dec. 12 to 
stockholders of record Nov. 21. 

California Eastern Airways report a 
total net profit after taxes of $948,505 
for period ending June 30, compared to 
a net of $82,064 for corresponding pe- 
riod last year. This docs not include 
$23,034 earned by Land-Air, Inc., a 
wholly owned subsidiary. A breakdown 
of the profits shows that company opera- 
tions resulted in net profits of $133,151, 
581 5,354 profit from capital asset sale. 

Delta Air Lines has declared a divi- 
dend of 25 cents per share, payable on 
Dec. 1 to stockholders of record on 
Nov. 14. Capital stock has been in- 
creased to 1.5 million. 

International 

A British Overseas Airways Corp. jet 
Comet made a belly landing at Rome 
Airport Oct. 26 shortly after taking off 
for Johannesburg, South Africa, the first 
major accident in which a Comet has 
been involved. None of the crew or 
passengers was injured. An engine is 
reported to have failed. 

Dassault Mystere 2 has exceeded 
Mach 1 while being piloted by USAF 
Maj. John M. Davis, French air minis- 
try discloses. It is the first French craft 
to achieve supersonic speed. 

British Overseas Airways Corp. has 
announced intentions to purchase five 
freighter versions of turboprop Bristol 
Britannia, subject to government ap- 
proval. Delivery is due in 1955-56. 

Canadian Pacific Airlines has been 
licensed by Canadian government to 
operate passenger, mail and freight 
service from Vancouver to Mexico, 
Lima, Sao Paulo and Rio dc Janeiro. 
This service would mark first Canadian 
move into Central and South America. 

New engine factory, costing $1 5 mil- 
lion, has been opened by Canadian 
Pratt & Whitney Aircraft, Ltd., at 
Jacques-Carticr. Quebec. Production 
has started on R1340 Wasp engines for 
Canadian-built. North American Avia- 
tion-designed Harvard trainers. 
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Large well placed windows give the Chase Assault 
Transport pilot unobstructed vision as he comes in for a 
forward area landing. 

Delivery of heavy ordnance, transport of personnel and 
evacuation of wounded from advanced combat zones, 
without benefit of airstrip or prepared landing field, is 
routine for the rugged Chase C-123. 

Designed and developed specifically to withstand the 
gruelling punishment of combat zone missions, the Chase 
Assault Transport stands unchallenged in this field. 
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AVIATION CALENDAR 


Nov. 6-7— National fuels and lubricants 
meeting. Society of Automotive Engi 
neers. The Mayo, Tulsa, Okla. 

Nov. 7— IRE symposium on microwave cir 
cuitry, Western Union Auditorium, New 
York, 

Nov. 8— Annual Midwestern Tool Engineer 
ing conference. University of Illinois. 
Urbana, 111. 

Nov. 10-11— Eighth annual convention oi 
The Magnesium Assn., Hotel Biltmore. 
New York. 

Nov. 1 1-12— Piper distributors’ annual ineei 
ing. Lock Haven, Pa. 

Nov. 13-15— Acoustical Society of America 
symposium on aircraft noise, San Diego. 
Calif. (For details, write ASA, 57 E. 55 
St., New York 22.) 

Nov. 17-20-National Aviation Trade Assi. 
annual convention, Hollywood-Rooseveh 
Hotel, Los Angeles. 

Nov. 19-21-Fourth Annual Safety Seminat 
sponsored by Flight Safety Foundation. 
Hamilton, Bermuda. 

Nov. 30-Dec. 5— Annual meeting of ASME, 
Hotels Statler and McAlpin, New York, 
N. Y. 

Dec. 2— Symposium on light-metal heavy 
forgings and extrusions for aircraft, SAE, 
ASME, IAS and AIME, Hotel Statler. 
New York. 

Dec. 2-5— Aviation Distributors and Manu- 
facturers Assn, tenth annual meeting. The 
Kenilworth, Miami Beach. 

Dec. 3-5— Society for Experimental Stress 
Analysis, annual meeting. Hotel McAlpin. 
New York. 

Dec. 17-Annual Wright Bros, dinner, 7:30 
p.m., Statler Hotel. Washington, D. C. 
Wright Bros, lecture to be presented by 
IAS 3 p.m., U. S. Chamber of Commerce 
auditorium. 

Jan. 12-16— Annual meeting and engineering 
display of Society of Automotive Engi- 
neers, Shcraton-Cadillac Hotel, Detroit. 

Jan. 14-16— AIEE-IRE-NBS conference on 
High Frequency Measurements, Statler 
Hotel, Washington, D. C. 

Jan. 19-23— Plant Maintenance Conference. 
Public Auditorium, Cleveland, O. 

Jan. 19-23— Winter general meeting of the 
American Institute of Electrical Engi- 
neers, Hotel Statler, New York, N. Y. 


PICTURE CREDITS 
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GARGANTUA-Two full- 
size autos beneath the 
XH-17 emphasize the flying 
crane’s dimensions. It stands 
more than 30 ft. high, its 
rotor blades have a diameter 
of more than 125 ft. The 
craft is designed to straddle 
large, heavy equipment such 
as bridge sections, artillery 
and vehicles for delivery 

as rivers and mountains. 




How to TAPE THE WRINKLES 


Out of Shipfitting 

Ship Builder Finds Polyken Tapes 

Save Time and Money 



M any of the shipfitting jobs on 
car ferries, freighters and LST 
boats in the Christy Corp. 
yard at Sturgeon Bay are being done 
better, faster and for less money 
Since the Wisconsin firm switched 
to Polyken tapes. 

Polyken tapes can solve your tape 
problems, too, for there are well 
over 100 pressure-sensitive tapes in 
the Polyken line, each one tailored 
to a specific industrial need. Send 
for free samples and booklet today. 




High-tension cables and leads in ferry's 
mocor control center are spliced and wrapped 
with Polyken No. 822 in half the time re- 
quired to apply rubber^ splicing compound 



Polqkeriiji 

INDUSTRIAL TAPES lIT 

Department of Bauer & Black 
Division of The Kendall Company 


Polyken, Dept. AW-L, 222 
Chicago 6, III. 

For specifications, samples. : 
your TREE BOOKLET, "Tape 


st Adorns St. 
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WHO'S WHERE 


In the Front Office 

Harold E. Gray has been designated vice 
president in charge of Pan American World 
Airways' Atlantic division. His former post 
as vice prcsident-Pacific-Alaska division is 
being filled by vice president Clarence M. 
Young. Humphrey W. Toomev has been 
elected a PAA vice president. 


maid G. Royer has been named a; 
he president of Slick Airways ’ 
i Burbank, Calif. He previously 
nanager of the carrier's New T 


J. W. Miller, president-general manager 
of Mid-Continent Airlines prior to its 
merger with Braniff. has moved to Dallas. 
Tew, and assumed his duties as vice presi- 
dent of the combined company. He is also 

Angel Martin Perez has been named 
executive vice president of the newly 
formed, partially state-owned Aeronavcs dc 
Mexico y Central America, which reportedly 
will open routes to Spain, France, Holland 
and England. Named to the hoard: Manuel 
Palavicini, Eduardo Ampudia and Luis 
Garcia Larranaga. 

Rear Adm. Willis E. Cleaves. USN (Ret.), 
has joined Bendix Radio division of Bendix 
Aviation Corp., Baltimore, Md„ as staff 
assistant to the division general manager and 
Bendix vice president. Cleaves recently was 
director of aviation sales for Collins Radio 
Co. He retired from the Navy in 1946. 

Emery B. Kcrekcs has been designated 
assistant to the vice president of Hvdropress. 
Inc., and its subsidiary Locwv Construction 
Co.. Inc,, N. Y. 

Harvcv H. Morrison has joined Stillman 
Rubber Co., Culver City, Calif., as vice 
president-production. He formerly held a 
similar post with Los Angeles Standard 
Rubber Co. 

Donald L. Herr has been elected presi- 
dent and a member of the board of Ameri- 
can Electronic Mfg., Inc.. Los Angeles, a 
new firm handling precision computers, 
components and instruments. 

Harold Graham. {r„ has been designated 
vice president in charge of the Air Cruise 
division of Resort Airlines. Craham has 
been with Pan American World Airways 


Changes 

Rav Ryan, formerly an executive with 
Consolidated Vultee Aircraft Corp., has 
joined Atlas Corp. to advise its affiliated 
companies on nrodnetion problems. He will 

John II. Seaton has been named super- 
intendent. aircraft wheel and manufacturing 
for B. F. Goodrich with offices at Troy, 
Ohio. 

George T. Keller has been appointed sales 
manager of the Engine division. Burbank, 
in a reorganization of Pacific Airmotive 
Corp.’s Sales division. Other changes: Roy 
Back-man to sales manager, Products dept, 
and Ernest L. Black, sales manager. Mann- 


INDUSTRY OBSERVER 

► Enthusiasm for the new Rolls-Royce Conway (RCo.2) by-pass engine 
—filling the gap between turbojet and turboprop— is tempered in some 
quarters by knowledge of the special problems involved. One example: 
T'he engine is planned around a specific requirement; if the requirement 
changes, a new engine is needed. Installation of ducting— which by-passes 
some engine inlet air around combustion chambers to mix with exhaust 
gases in tailpipe— is complicated and difficult. Another stumbling block 
is drive mechanism for the fan, used to boost energy of by-passed air- 


► Watch for a serious reconsideration of the biplane configuration in 
future fighter competitions. Layouts will feature extremely low aspect 
ratios, narrow gaps between wings and large staggers. Design affords high 
strength and stiffness with requisite wing area and possible flow improve- 
ment. Another application would be a ramjet aircraft in which the 
biplane wings served as lifting surfaces and contained the ramjet engine 
between them. 

► Top airline engineers from United. American, Eastern, and Pan 
American visited General Electric’s Lockland (Ohio) aircraft gas turbine 
plant last week for a three-day technical rundown on new and future 
GE powerplants which could find use in jet transports. Airline per- 
sonnel were cleared by military to permit GE to disclose newest classi- 
fied jet designs. 

► First production North American Navy FJ-2 carrier-fighter version of 
the Air Force Sabre is due to fly at NAA’s Columbus, Ohio, plant 
about the end of November, with deliveries to Navy starting about 
the first of the year. Two prototype FJ-2s which passed carrier tests 
did not have wing-folding provisions, but these are included in produc- 
tion version. 

► Airline sen-ice testing on propeller governors equipped with high- 
pressure hydraulic by-pass “safety valves" to prevent inadvertent reversals 
should be ready to start in November, according to CAA. Meanwhile. 
Air Line Pilots Assn, has asked CAA to permit wiring for the new 
changed mechanism to be included in rewiring that is now taking place 
in propeller systems as another preventive measure. 

► Corporation aircraft owners poll shows the average business plane 
owner wants a plane that will carry 13 passengers, cruise at 256 mph., 
and have pressurization, tricycle gear and no less than 72 in. headroom. 

► North American's new F-100 version of the Sabre, unlike most of 
the new planes being purchased by USAF, was a company-sponsored 
project, sold to the military to fill an obvious requirement, rather than 
an airplane built to meet pre-set military specifications. 

► Air Defense Command has notified its Ground Observer Corps to 
be on the lookout for 800 military balloons a day with diameters ranging 
from 9 ft. up to 73 ft. These balloons are being released for weather 
observations at various points across the continent. Many arc being 
released at three points along the Pacific Coast to drift eastward across 
the country at 80,000 to 100,000 ft. altitudes. 

►Navy observers have been favorably impressed with the early test 
flights of the Douglas F4D Skyrav despite the fact that the delta-wing 
interceptor has been flying with an Allison J35 turbojet instead of the 
more powerful Westinghouse J40 originally scheduled for prototype and 
production versions. 

► Tail-rotor on the jet-powered Hughes XI-I-17 giant helicopter (pictures, 
page 9). operates from a mechanical drive off the two jet engines and 
lias no gas ducting system like the main rotor. Actually, it is a standard 
tail rotor system built for a Sikorsky H-19, which was adaptable to the 
much larger Hughes machine because of the absence of torque in the 
gas-driven main rotor. 
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NATO Air Power — A Staff Report 


The air forces of the North Atlantic Treaty Organiza- 
tion are like a skeleton that has recently added some 
flesh to its bones but still lacks sufficient muscle to 
wrestle with a formidable foe. 

The buildup of NATO air power has accelerated dur- 
ing the past year but it will rail short of its announced 
goal of 4,000 tactical aircraft in operation by the end of 
this year. To measure the scale of the NATO contribu- 
tions it is interesting to recall Air Force Secretary 
Thomas Finlctter’s recent disclosure that Russia has 
provided its Chinese and North Korean allies some 4,400 
aircraft, including more than 2,000 jet fighters, and 
is currently moving toward investing a sizable force of 
twin-jet bombers in the Korean war. During the recent 
Blue Alliance NATO maneuvers in Germany the Allied 
Air Forces in Central Europe (by far the largest of the 
NATO AF commands) was proud of its record in oper- 
ating some 1,200 jet aircraft. 

► The Lineup— The NATO air power lineup now in- 
cludes three main commands: 

• The Allied Air Forces Northern Europe with liead- 

S uarters in Oslo, Norway, and commanded by Major 
leneral Warren Carter. This includes the Norwegian 
and Danish air forces. 

• The Allied Air Forces Central Europe commanded by 
Gen. Lauris Norstad with headquarters at Fontainebleau, 
France. AAFCE includes U. S., British, Canadian, 
French, Dutch and Belgian units. 

• Air Forces Southern Europe with headquarters in 
Naples, Italy, commanded by Lt. Gen. David Schlatter. 
This includes Italian, Greek and Turkish units. 

Although all three commands are headed by American 
airmen they are subordinate in their theater commands 
to a British admiral, an American general and an 
American admiral. Nowhere does an airman exercise 
overall command. In both the northern and southern 
commands the bulk of the air power actually available 
is afloat aboard naval carriers and is not under the air 
command. 

Welding air units of eleven nations into a coordinated 
military force capable of operating under a single com- 
mand is a formidable task and nobody in the NATO air 
forces would deny that tremendous obstacles must still 
be surmounted before this goal can be achieved. 

Perhaps the basic problem is aircraft. Not until the 
plans to bolster NATO air forces with a significant force 
of F-86 Sabres arc implemented will there be much 
chance of successfully controlling the air over Europe. 
At present there are USAF and Canadian Sabre groups 
based in England and the first contingent of Sabres for 
the RAF has already reached England. All of these 
units arc outside the NATO commands. For NATO a 
Canadian Sabre wing is scheduled to move shortlv into 
French and German bases and at least one USAF fighter 
wing in Germany is scheduled to replace its F-84s with 

By the end of this year a respectable Sabre force 
could be mustered to do battle with MiG-1 5s and their 
successors over Europe and provide protective cover 
for the obsolescent jets with which the NATO forces 


are now equipped. As day fighters they now have British 
Vampires and Meteors and American F-84 Thunderjets. 
For night fighters there are some radar-equipped Meteors 
and Venoms. In the bomber category there are only 
piston-powered B-26s. For transports they have two 
wings of C-l 19s and a wing of C-82s. 

► Standardization-Strides have been made in standard- 
izing communications and field maintenance for the 
varied nationalities and equipment the NATO air forces 
are operating. As a result of Operation Dedale, cross- 
senicing techniques were developed so that a squadron 
of any type fighters can now land at any NATO air- 
drome and be sen'iced and re-equipped to fly another 
combat mission. A program of standardized airfield con- 
struction is well along to provide 8,000-ft. runways, but 
snags developed because actual construction must be 
done by the country where the bases are located. In 
France this has caused particular trouble. 

Basic supply problems of the NATO air forces are 
handled by the various countries for their own units. 
This presents a logistical knot that is admittedly im- 
practical for sustained combat operations. At present, 
American air units in Europe are in the process of a 
basic realignment, withdrawing to bases on the west 
bank of the Rhine and building up in northeastern 
France. A major shift in the logistical pipeline to sup- 
port these forces is also in progress. Instead of the post- 
war pipeline through German North Sea ports to south- 
ern Germany which was only 90 mi. from Red territory, 
a new supply line is being built up from French Atlantic 
ports. This has required an enormous American invest- 
ment and will require even heavier expenditures if such 
basic items as adequate jet fuel supply are provided. 

The forces that the various NATO countries have con- 
tributed to the joint air effort in Europe represent an 
effort to build a dike against the combination of the Red 
army and its supporting air power as fast as possible. But 
behind this temporary dike lie varying national theories 
on the kind of air power required to counter Soviet 
aggression. 

At the moment there is a strong feeling in Europe 
that the danger of a general war between Russia and 
the Western Powers has receded and there is more time 
than originally anticipated to rebuild western defenses. 
The American viewpoint is still predicated on our 
ability to deliver a crushing atomic aerial attack as the 
prime deterrent to Soviet aggression. 

► Foreign Views— The British seem convinced that in- 
stead of a hot war the Western Powers must be pre- 
pared to fight a "cold peace.” As a result, the British 
are re-orienting their air effort to provide more air trans- 
port to rush their limited military manpower resources 
to the world's trouble spots and more tactical air power 
to support these ground forces wherever they may have 
to fight in new Koreas. 

The French are bent on building up a military estab- 
lishment in their classical tradition, complete with bat- 
tleships, submarines, a full repertoire of naval and land- 
based aircraft and jet transports. Convincing the French 
that this is militarily unnecessary and economically im- 
possible is one of the tougher problems faced by NATO 
planners. 
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F-86 SABRES SWEEP SKIES over Korea, keeping wary eye open for MiC-1 5s that might sneak across Yalu to attack UN fighter-bombers. 

Combat Report From Korea 


Sabres Still Rule Skies Over MiG Alley 


• Scoreboard shows F-86s 
15-1 rate; ratio for all UN 

* But basic concept still is 
battlefield by interdiction, 

By R. P. (Pepper) Martin 
(McGraw-Hill World News) 

Tokyo— One of the longest sustained 
air battles in history is still being 
fought in the narrow northwest comer 
of Korea, debris-strewn MiG Alley. In 
a sense, it is a battle between a moder- 
ate-sized Goliath and an overgrown 
David. The Red Goliath has superior 
strength and possibly a better all- 
around weapon, but victory has gone 
to his slighter, more skillful opponent. 

The Reds are using their first-team 
pilots, but their second- and third- 
stringers are gradually catching up to 
them in skill. They are mounting a 
greater number of sorties a day than 
at any time during the war. The pilots 
are more aggressive and teamwork be- 
tween individuals and between flights 
has greatly improved. 

► Sabre Gadget— The F-86 Sabre, 
which bears the brunt of the air fight- 
ing, has been improved, but so has 
the MiG-15. There has been a con- 
siderable increase in the thrust of the 
enemy’s jet engines. In combat at high 
altitudes, the MiG-15 is pulling away 
at a much faster rate. Some pilots 


destroy Russian fighters at 
planes almost 11-1. 

air superiority, isolation of 
plus close support. 

thought the Reds were using after- 
burners, but this is now generally dis- 
counted, since there is no photographic 
evidence to support the belief. 

The Sabres have a “gadget” but it 
is not yet in wide use, and it does not 
seem to have played a major role in air 
combat. 

The Reds, apparently dissatisfied 


New AW Writer 

Robert P. (Pepper) Martin is 
serving as Aviation Week’s Tokyo 
correspondent while A. W. Jessup, 
chief of McGraw-Hill World News’ 
Tokyo bureau, is on leave of 
absence. A war correspondent in 
World War II in the Chinese the- 
ater, Martin has been in Japan for 
the Columbia Broadcasting System 
three and a half years. He returned 
to Tokyo recently after completion 
of a Nieman Fellowship at Harvard. 
Jessup is studying at Princeton un- 
der a research fellowship awarded 
by the Council for Foreign Rela- 


with their cannons, have been experi- 
menting with cannon-machine gun 
combinations. Most Americans are 
waiting eagerly for air-to-air rockets as 
the answer to their gunnery problems. 

The Reds are fighting defensively, 
where the odds favor them. They can 
probably put three to four times as 
many jet interceptors as the United 
Nations into any single fight. They 
have excellent ground radar. Fighting 
close to home, they have a longer period 
of airborne combat. They have a re- 
treat across the Yalu River, to which 
they can flee if hard-pressed. And a 
damaged Red aircraft lias a greater 
chance of landing safely at its home 
base only a few minutes from the battle 

► Scoreboard— Despite these advantages, 
during the three-month period ending 
Sept. 30. 107 Russian-tvpc MiG-1 5s 
were destroyed in air combat. The 
U.S. Air Force lost seven F-86 Sabres 
and three F-84 Thunderjets in the 
same battles. The F-86 superiority in 
combat is better than 15 to 1, while 
the ratio of all UN planes in air com- 
bat is almost 11 to 1. Figures for 
October are not yet available, but the 
ratio may be even higher than the 
three-month ratio. 

What, then, is the source of David’s 
strength, or the reason for Goliath’s 
comparative weakness? 

The major factors accounting for 
UN superiority at present are pilot 
efficiency, training and gunnery, rather 
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than plane superiority. Some pilots 
contend that Russian or German “volun- 
teers” have appeared in the air war. 
Some of the tactics appear to be of 
Luftwaffe derivation. But regardless of 
the enemy’s nationality and skill, 
American pilots have been able to out- 
shoot and outmaneuvcr them. Five 
of the 61 MiGs destroyed in Septem- 
ber, a record month, crashed when they 
went out of control during high-speed 
maneuvers. 

► Reds Aggressive-General Otto P. 
Weyland, FEAF commander, insists 
there is no single explanation for the 
victory ratio. A few “traps” have been 
successful. The Reds have been more 
aggressive and willing to accept combat. 
They have put more planes into the air. 
Weather during the summer was ideal. 
The fighter-bombers were heavilv en- 
gaged in "Operation Strangle” and this 
meant a large proportion of the F-86 
squadrons were in battle areas. 

These factors, according to Weyland. 
meant that more planes were “avail- 
able” for destruction. And American 
experience, improvements in the Sabre, 
training and know-how “have been 
slightly better than the enemy’s accu- 
mulation of experience, technique and 

The Air Force, for security reasons 
or simply because it shies away from 
enthusiasm engendered by “hush-liush” 
secret weapons that promise to win wars 
overnight, has been in a turmoil of con- 
fusion ever since Air Secretary Thomas 
K. Finletter referred vaguely to a 
“gadget” that gave the Sabre complete 
superiority over the MiG. lie subse- 
quently retreated slightly, saving he 
referred to "continual improvements” 
that are being made in U. S. inter- 
ceptors and fighter-bombers. 

There is a “gadget” but it is still 
classified. The Communists mav know 
what it is because at least one Sabre so 
equipped was shot down in cnemv 
territory. Only a few of the F-86s car- 
ried the secret device, and there is no 
reason to believe these few were respon- 
sible for more than their normal share 
of “kills.” (One disadvantage of fight- 
ing over enemy territorv is that anv UN 
plane shot down, unless it burns, is 
available for enemy inspection.) 

14 


Brig. Gen. John W. Sessums, com- 
manding officer of the 13th Air Force 
at Clark Air Base, added spice to the 
speculation when he said “the F-84E 
model is equipped with the radar gun- 
sight or Sperry sight which has been 
used with deadly results in Korea.” 
But FEAF says flatly the radar gun- 
sights have been used by both the 
Thunderjet and Sabre in Korea for 
about a year. The general's revelation 
was not as spicy as it had first appeared. 
► Gun vs. Cannon— Despite their vic- 
tory ratio, Sabre pilots still vigorously 
argue the merits of weight-of-fire 
against rate-of-fire. The Reds appear to 
be searching for a compromise by add- 
ing 50-cal. machine guns to their 
normal four 23-mm. cannon. The can- 
non shell does great damage when it 
hits but the 23-mm. has a shorter sus- 
tained rate of fire and the ammunition 
that can be airborne is limited. The 
50-cal. projectile, on the other hand, is 
heavy enough to hurt anything it hits, 
the ratc-of-fire is high and the disper- 
sal area is wide. 

Neither the Reds nor the U. S. Air 
Force is using its maximum potential 
in day-to-day operations. If the Red 
air force is primarily Chinese, it has 
been expanded to a greater degree than 
anyone dreamed possible a few months 
ago. New units appear overnight on 
the Antung fields. Repair bases are 
deep inside Manchuria, and if a unit 
is hit hard it is pulled out and replaced 
by a new one. There seems to be a 
large reservoir of skilled and experi- 
enced pilots. 

Figures can be very misleading. For 
instance, the two air forces are about 
even in the total number of planes in 
the theater. But the UN force includes 
Mustangs, Corsairs, AD’s and a great 
number of transport planes. 

Secretary Finletter’s statement that 
there has been a 50% increase in the 
Fifth Air Force's striking power is 
comforting, but somewhat misleading. 
Two new F-84G wings are in Japan and 
Korea, and they comprise much of this 
50% increase. The long-range fighter- 
bomber, redesigned for in-flight re- 
fueling, has made two mass crossings 
of the Pacific, proving that aerial re- 
fueling has moved out of the experi- 


mental and into the operational stage. 
But the F-84G is a potential weapon, 
to be used at its maximum only if 
the character of the air war changes. 

► Red Buildup—' The Reds also have 
an unused potential. They are known 
to have a number of twin-jet IL-28 
light bombers in Manchuria, none of 
which have yet appeared in action. 
One report said that 23,000 North 
Koreans are being trained in Man- 
churia for air force duty. If the report 
is true, a large proportion of them will 
probably be packing A-frames while 
building airfields. 

From July 1 to Sept. 30, FEAF air- 
craft flew 65.630 sorties. The F-86s 
flew about 12,000 of these, and the 
F-80s and F-84s between 11,500 and 
12,000. These fighter-bomber sorties 
were not close-support. The Reds aver- 
age about 10% of FF.AF’s daily accu- 
mulation of sorties. On their best days 
they have reached a sortie rate of about 
20% of our effort. But almost all of 
the enemy sorties are by MiG-1 5s. and 
they are concentrated in MiG Alley. 
As a general rule, the Reds challenge 
only when they have superiority in 
numbers. 

Sabre successes have been so great 
the Air Force flatlv states it can es- 
tablish local air superiority any place 
in North Korea at any time that it 
wishes. But there is a decided difference 
of opinion on the potentials of the 
two opposing air forces. No one is 
intensely worried about the MiG. even 
if it is converted to a fighter-bomber 
Operating from their present bases, the 
MiG pilots would not be able to star' 
over UN front lines or forward air 
bases long enough to do much damage. 
But the possibility of a surprise all-out 
attack bv MiGs and IL-28s against 
our forward bases has manv pilots in 

► Not Attrition-General Wevland said 
the UN could "take care” of anv Com- 
munist air assault on our front lines, 
and “if thev trv to come into our back- 
vard. we will whip them even worse.” 
Manv combat pilots arc somewhat more 
modest. The most experienced veter- 
ans franklv sav: "We’d get a lot of 
planes, but if the Reds wanted to put 
in the effort they’d sure raise hell with 
our bases.” 

There is far more method and plan- 
ning to the air war in MiG Aliev than 
is superficially apparent. This is not 
primarily a war of attrition, even 
though it seemed this might be our 
objective after Secretary Finletter op- 
timistically claimed that U. S. overall 
jet production is now equal to that 
of the Soviet Union. The basic con- 
cept of the application of tactical air 
power remains the same in Korea: to 
establish and keen air superiority, iso- 
late the battlefield bv interdiction, and 
provide close air support. Within this 

AVIATION WEEK, November 3, 1952 


broad concept, the Sabre sweeps func- 
tion with smooth precision. 

The F-86s cover the fighter-bomber 
attacks on the key railway and high- 
way systems that converge as they cross 
the Chongchon River before continu- 
ing on to Manchuria. FEAF head- 
quarters in Tokyo believes that a major 
reason for the strong Communist air 
resistance during the summer was the 
cumulative effect of the bomber attacks. 

The North Korean economy, devas- 
tated by earlier raids, was grinding 
slowly to a complete halt. Food was 
being shipped in from China but was 
not reaching the civilian population. 
The Kim II Sung government in 
Pyongyang, ‘ beset by pleas from the 
devastated areas, demanded more ef- 
fective air intervention. Ground com- 
manders insisted that their supply lines 
be kept open even if it meant com- 
mitting a large portion of the Chinese 
Air Force. 

► Broad Objective— In strategic terms, 
the Fifth Air Force's broad objective 
is to keep the Red air force bottled 
up in northwest Korea. During the past 
six months, not more than six enemv 
planes (the majority of them PO-2s, .i 
World War II biplane with a top 
speed of 80 knots) have crossed the 
UN lines. The air strategists reason 
that if Sabre pressure were lessened, the 
Reds would begin to creep southward. 
This would increase the hazards of the 
UN air interdiction program and prob- 
ably in the end subject UN forward 
bases, supply lines and the front to 
Communist air assaults. 

The Sabre mission thus falls into 
perspective in relationship to the total 
air effort. It is the key to the success 
or failure of this effort. As long as the 
Reds are bottled up along the Yalu, 
and the Fifth Air Force is able to es- 
tablish local superiority over any part 
of North Korea, the tacticians have 
more or less free reign to modify the pat- 
tern and method of applying air power. 

As in past wars, the Air Force is 
able to shift rapidly the amount of 
power and the point of its application. 
This makes it difficult for the Reds to 
adopt effective defensive measures. At 
the height of the interdiction cam- 
paign on the network of highways and 
railways, the Reds had begun to shift 
most of their anti-aircraft batteries to 
these key communications lines. The 
Air Force then switched its assault to 
supply dumps and collection points 
which were relatively undefended. 

► Red Missilcs-Thc Reds have greatlv 
augmented their anti-aircraft defenses, 
and their radar network is increasingly 
effective. At least twice they have used 
ground-to-air rockets against B-29s. Ap- 
parently they were fused to explode on 
contact only, and no damage was suf- 
fered. Despite these improvements in 
Red defenses, the Air Force has been 


able to keep a few jumps ahead of the 
enemy. Tin's advantage is reflected in 
the Air Force casualty rate, which has 
been averaging about two men a day, 
including wounded. 

The interdiction program has been 
severely criticized because of its failure 
to prevent Red supplies and reinforce- 
ments from reaching the front. Gen. 
Lemuel C. Shepherd, Marine Corps 
commandant, charged the program was 
a “fizzle,” a remark that enraged many 
Air Force officers. Said one: “I hope 
the Air Force will not engage in a long- 
range debate with a short-term expert.” 

Interdiction, according to the Air 
Force, can rarely, if ever, completely 
halt the movement of troops and sup- 
plies. Its function in Korea is to limit 
such movement to the point that the 
enemy can not launch and sustain a 
major decisive offensive. Ground action, 
fierce as it has been on short sectors 
of the front, has not been great enough 
to force the enemy to expend what he 
manages to accumulate each day. This 
gap between supply and expenditure 
means the Reds can build up reserves, 
and they have used these prodigiously 
in their limited offensives. But Air 
Force officers believe the buildup has 
not been great enough for the Reds 
to mount a sustained offensive of any 
great magnitude or duration. 

The largest proportion of North 
Korean industry already has been de- 
stroyed. Bombing of the Suiho power- 
plants on the Korean side of the Yalu 
River certainly caused some disrup- 
tion of production in Manchuria. It 


probably slowed down production of 
small-arms ammunition and mortar 
shells in the underground factories 
known operating in North Korea. 

But from the strictly military point 
of view, the Air Force still faces an in- 
surmountable handicap in shutting off 
the flow of supplies. That is the rigid 
curtain between them and the produc- 
tion sources in Manchuria and Russia. 


Aviation Safety 


Plane Seating 

* Restrictions on design 
scored by AA engineer. 

• Seats facing any direction 
can be safe, he says. 

Proposed Civil Air Regulations, to 
restrict transport airplane seating to 
rearward-facing seats, would put an un- 
necessary restriction on the aircraft de- 
signer and engineer, in the opinion of 
William L. Littlewood, American Air- 
lines vice president, engineering. 

Current trend to turn all air transport 
seating backward as a greater protection 
lo the passenger does not consider all 
the facts, the well-known airline engi- 
neer and industry member of National 
Advisory Committee for Aeronautics 
told Aviation- Week. 

A safe seating structure can be faced 



NEW FRENCH FIGHTER TESTED 


The new SO 4050 Vautour twin-jet night 
fighter and ground support plane (model 
shown above) made its first flight recently 
near Paris. Initial powerplants are Snccma 
Atar IOIBs of approximately 6,000 lb. 


thrust each, but more powerful engines arc 
to be installed later to provide supersonic 
performance. Engineers of the French com- 
pany have designed the single-seat SO 4050 
for fast and economical production. 
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Gloster Meteor to Brazil 

Brazilian Air Ministry is completing 
negotiations to buy approximately 70 
Gloster Meteor Mk. 7 and Mk. 8 jet 
planes for nearly SI 7 million. The con- 
tract reportedly has already been signed 
by President Vargas. 


Fairchild Engine & Airplane Corp. recently 
began road and flight tests of a new trailer 
unit designed by the company for speeding 
loading and delivery of cargo to front-line 
units. In top photo tire trailer is hitched 
to a light truck, center view shows it being 
hoisted beneath the Fairchild XC-120 Pack 
Plane. Bottom photo depicts it airborne 


with doors locked partially open to fonn 
fairings for cutting air resistance, lire 
trailer can handle as much cargo as can be 
carried in a C-119 Packet, has truck-bed 
level floor and can be loaded from either 
end. Fairchild designed the unit with an 
eye to its future adaptation to civilian 
applications. 


forward or sideways, as well as rearward, 
Littlewood contends. He maintains it 
is quite possible to design a seating and 
cabin structure in which an individual 
can survive a 25G deceleration, no mat- 
ter which way he is facing, if he is 
equipped with a proper seat belt. 

Th us, in the Littlewood view, the di- 
rection in which the scat is faced should 
be determined only by economic or 
other considerations, not under so-called 
"safety" pressures. 

► Extra Protection— Actually, the rear- 
ward-facing scat offers its passenger 
extra protection only if the airplane 
lands directly forward. If it swings 
around sideways, or ends up tail first 
when the pilot ground-loops the plane 
in a final effort to stop it (as frequently 
happens in an emergency landing), the 
protection may be less than adequate. 

“Great things can be done with seat 
structure,” Littlewood said. “Design for 
progressive failures to absorb decelera- 
tion energy is important. Stronger seat 
attachments and floor structure, with 
attention to side loads as well as straight 
front and rear loads, will help. . . .” 

Littlewood expects that an Orion 
seat belt, with extra elasticity to absorb 
some of the deceleration shock with- 
out breaking, may ultimately succeed 
present-type belts. 

Present airliner seats which have been 
sturdy enough to save lives in a num- 
ber of crashes would not be equally 
safe if turned around because of the 
reclining feature. 

► Reclining Device— Eventually, the re- 
clining device may disappear from air- 
line seating, he feels; this is partly be- 
cause of the extra protection, under 
loads of any direction, that can be built 
into rigid seats, and, partly, because the 
higher speeds of future air transporta- 
tion will seldom require the long sit- 
ting-still that is necessary in some of 
today’s long flights. 

The Littlewood views provide an in- 
teresting commentary on the recent 
Civil Aeronautics Board proposal, con- 
sidered at the annual Airworthiness 
Review, to make rearward-facing seats 
mandatory on air transports. As a result 
of adverse comments at the review, the 
proposal was deferred for further discus- 
sion. It was not included in the recent 
draft release of proposed Airworthiness 
Regulations offered by CAB’s Bureau 
of Safety Regulation for industry con- 
sideration and ultimate CAB action 
later this vear (Aviation Week Oct. 
27, p. 16)-A.McS. 


New Constitution 
Adopted by ALPA 

An executive board of eight active 
airline pilots, plus the president, Clar- 
ence N. Sayen, will govern the Air Line 
Pilots Assn, between conventions, dele- 
gates to the recent Chicago convention 
of the American Federation of Labor- 
affiliated organization decided. 

Pilots voted to adopt a new constitu- 
tion and by-laws aimed at eliminating 
any future recurrence of the so-called 
“one-man rule” of their first president, 
David L. Behncke, in providing for 
such a board. 

Reelected were: Saven, president; 
Jerry Woods, Eastern Air Lines, first 
vice president; F. A. Spencer, American 


Airlines, secretary, and Lyle H. Hincks. 
Trans World Airlines, treasurer. Hincks 
had been appointed treasurer by execu- 
tive action shortly before the conven- 
tion to succeed R. G. Strait, who died 
suddenly. These officers, with five re 
gional vice presidents soon to be chosen 
from the pilot membership, will make 
up the new executive board. 

► For President?— The 225 delegates, 
representing approximately 8,000 active 
airline pilots and co-pilots, declined to 
endorse either Stevenson or Eisenhowei 
for President. 

Recognizing that some ALPA mem- 
bers are making GCA landings regu- 
larly, using radar as a primary aid at 
stations where there is no ILS, the con- 
vention voted to withdraw the old re 
quirement that ILS be considered the 


AVIATION WEEK. 


only primary aid, but in conditions 
where there is a choice to continue indi- 
cating a preference for ILS, which 
leaves the initiative with the pilot, over 
GCA, which involves a "talk-down” 
from a ground controller. 

► Behnckc’s Pay— After hot discussions 
over a proposal to suspend the $15,000- 
a-vear life salary of the ousted president 
and to withdraw his life membership in 
ALPA, the question was turned over 
to a committee, headed by Sayen, with 
authorization to take final action. Some 
sources predicted a final compromise 
at $7,500 a year. 

The hot internal question of how 
to determine pilot seniority was not 
finally determined, either. Proposed is 
a seniority clause which would make 
length of service a governing factor, 
but with other factors considered also. 

The pilots voted their annual resolu- 
tion calling for an independent air 
safety board, separating federal safety 
regulation from economic regulation, 
and will continue to work actively for 
congressional action creating such a 
board, a spokesman said. 

USAF Orders F-100 
Into Production 

USAF has ordered the F-100, a new 
and faster version of today's best 
fighter, the North American Sabre, into 
production. 

The new fighter is designed to be 
capable of tangling with the forth- 
coming Soviet-built successors to the 
MiG-15 as successfully as its predeces- 
sors are meeting the swephving Russian 
jets over MiG Alley. 

The F-100, originally designated by 
the company as the Sabre 45, takes 
the company name from the angle of 
sweep in its wings. These are raked 
back to 45 deg., or 10 deg. more than 
the F-86 Sabre wings. But the wing 
is still a swept wing, not a delta. 

For additional speed, the designer 
is powering the F-100 with a Pratt 
& Whitney J57 engine with after- 
burner. which probably will deliver 
about twice the thrust of the current 
Sabre powcrplant, the General Electric 
J47. With afterburner the J57 can be 
conservatively rated at 1 5.000 lb. thrust, 
at least. 

► Bigger Than F-86— The split-com- 
pressor engine, with afterburner and ad- 
ditional fuel requirements for longer 
range, all add up to a bigger airplane. 
The F-100 is expected to have a gross 
weight well over the 20,000-lb. mark, 
as compared to the 16,000 lb. quoted 
for the F-86A. The nose intake ar- 
rangement which has been so success- 
ful in the F-86 will be substantially the 
same. Beefed-up landing gear and 
heavier armament than the Sabre's .50- 
cal. machine guns will be provided. 


Production of the F-lOOs will be at 
the North American Los Angeles plant. 

Announcement of the F-100 rounds 
out the production orders for the next 
generation of USAF jet fighters, by 
providing a fast general purpose air 
superiority fighter to team up with two 
other supersonic stablemates, the long- 
range McDonnell F-101 for bomber 
escort and ground support use and the 
missile-carrying Convair F-102 delta- 
wing interceptor. A fourth high-speed 
fighter, the Republic F-103 interceptor, 
has not yet been disclosed as a produc- 
tion article, but this may come soon. 

Aviation Safety 


Pilot Congress 

• ALPA takes new step in 
setting safety policy. 

• Association also works 
with other safety groups. 

By Alexander McSurcly 

Expanding emphasis on seeking so- 
lutions to flight safety problems from 
the pilot's viewpoint gets higher pri- 
ority in Air Line Pilots Assn. (AFL) 
under its new reorganized status. 

Last week at Chicago, ALPA voted 
to establish an annual Safety Congress, 
in which representatives from each air- 
line's pilot membership and other 
ALPA members working on safety proj- 
ects, will meet each March to set Asso- 
ciation safety policy on operational and 
equipment problems (Aviation Week 
Oct. 27, p. 15). 

It will also give pilots the oppor- 
tunity to review projected airworthi- 
ness regulations in advance of the an- 
nual CAB-CAA-industry Airworthiness 
Review in August. Airframe, engine 
and accessory manufacturers' represent- 
atives will be invited to discuss spe- 
cific problems relating to their equip- 
ment. and CAA and CAB safety engi- 
neering representatives will be asked. 

The new Safety Congress move is 
seen as a development which will mean 
closer coordination of the aviation 
safety projects which the pilots have 
been carrying on for years, with pilot 
representatives in virtually even' 
industry-wide program. 

These arc major safety objectives of 
the association, as defined bv Presi- 
dent Clarence N. Sayen: 

• Coordination of pilot representation 
in each council, airline and region for 
effective analysis and reporting of safety- 
problems. 

• Implementing association safety poli- 


• Participating in industry projects and 
conferences on safety. 

• Representing pilot viewpoint in form- 
ing or revising safety regulations or any 
other municipal, state, federal or in- 
ternational authority's action to regu- 
late air commerce. 

• Participating in safety activities of In- 
ternational Federation of Air Line Pi- 
lots Assn. (IFALPA) and International 
Civil Aviation Organization (ICAO). 

Pilots are organized with council aii 
safety committees handling local prob 
lcms; with a central air safety commit- 
tee for each airline handling airline 
safety problems and with regional aii 
safety committees including representa- 
tives of each airline's pilots based at one 
terminal point. (Pilot accident investi- 
gation teams are being established foi 
each region.) There also is an Airworthi- 
ness Advisory Committee advising the 
national officers on air safety problems. 

ALPA lists 1 5 current safety engineer- 
ing projects which it has assigned to 
various pilot members as chairmen and 
which are actively carried on: 

• Prevention of inadvertent propellei 
reversing, Charles Daudt, (AA), New 
York. 

• Rational Aircraft Performance Stand- 
ards, W. W. Moss, (PAA), New York, 

• Radar traffic control. W. A. Jensen, 
(AA), Washington. 

• Radio Technical Commission foi 
Aeronautics, R. C. Robson, (AA). 
Washington. 

• Approach and airport lighting. FI. A. 
Cutrcll, (AA), New York. 

• Aircraft exterior lighting. R. A. Stone. 
(UAL), Chicago. 

• Cockpit standardization. H. G. Port- 
man, (UAL). Chicago. 

• Emergency evacuation. J. C. Bum. 
(PAA), New York. 

• Cockpit coordination. Larry Shapiro, 
(UAL), Los Angeles. 

• Fire hazards. V. H. Brown, (AA). 
New York. 

• Terrain warning indicator, D. L. Phil- 
lips. (TWA), Chicago. 

• Airport vehicular traffic, J. Henslee, 
(TWA). Chicago. 

« European-Mediterranean navigation 
and traffic. R. A. Young, (PAA), Lon- 
don. ALPA and IFALPA representative 
to ICAO. 

• Cockpit ventilation and pressuriza- 
tion. V. A. Peterson. (EAL), New York. 

• South American-South Atlantic navi- 
gation and traffic. E. D. Avary, (PAA). 
Rio de Janeiro. IFALPA representative 
to ICAO. 

To round out ALPA's safety partici- 
pation. the airline pilots have repre- 
sentatives taking part in: each CAA 
regional air space subcommittee; the Na- 
tional Air Transport Coordinating Com- 
mittee. Civil Aviation Air Defense 
Advisory Panel. Scheduled Airline Air 
Safety Committee, and the National 
Aviation Noise Reduction Committee. 
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FLUSH INTAKES are fitted on No. 2 plane used by NACA for experiments. 


Four Planes From Two YF-93As 

Fast jets supplement windtunuels in NACA studies 
on inlets for missiles and high-speed aircraft. 


A pair of not-quite-identical twins— 
two high-speed sweptwing jet airplanes 
—are opening up new avenues in flight- 
testing for the Ames Laboratory of Na- 
tional Advisory Committee for Aero- 
nautics at Moffett Field, Calif. 

The two planes, both North Ameri- 
can YF-93AS, were transferred to 
NACA a few months ago by the Air 
Force. Their unique value as tools for 
flight-testing lies in the fact that they 
are identical planes except for two im- 
portant differences: 

No. 1 plane has scoop air inlets on 
the sides of the nose, while No. 2 plane 
has flush inlets in the same location; 
the first is fitted with an afterburner, 
the second is not. 

With the simple expedient of com- 
bining the nose section of one plane 
with the tail section of the other. 
NACA flight-test staff can get a total of 
four different airplanes to use in its 
airflow flight-testing program, with vir- 
tually identical characteristics except 
for the planned variations. 

► Most of the Answers— NACA research- 
ers have been studying various types of 
inlets for the thousands of cubic feet of 
air which the jets inhale. Prior to the 
development of jets the researchers were 
studying air intakes for use on piston 
engines. 

As of now, they have most of the 
answers for air inlets for high subsonic 


and perhaps transonic flight, but their 
research is continuing on inlets for 
higher speed flight of both aircraft and 
missiles. 

Most of their research in this field 
thus far has been in simulated flight in 
high-speed windtunncls. 

Now the YF-93As make it possible 
for them to correlate and extend their 
windtunncl data with flight tests, pro- 
viding supplementary information they 
could not get in any existing windtun- 
ncls in full-scale condition. 

These two airplanes are powered with 
Pratt & Whitney J48 engines, with 
6,250-lb.-thrast rating dry, and capable 
of about 9,000 lb. thrust with after- 
burner. Although a change in Air Force 
requirements eliminated quantity or- 
ders for the F-93, there are few air- 
planes in service today that are as fast, 
or that are equipped with such a power- 
ful engine. 

► Airflow Problems— NACA also has a 
test North American F-86 jet plane, 
from which the YF-93A design was 
largely developed, which gives the re- 
search organization a nose-inlet airplane 
with somewhat similar characteristics 
for another basis of flight comparison 
with the other inlet types. 

In simple terms, the problem of high- 
speed airflow for jet aircraft involves the 
mingling of three separate streams 
of air. 


• The outside air through which the 
plane is moving. 

• The main stream of air which enters 
the airplane at the main intakes and 
passes through the engine to be ex- 
hausted at the tailpipe. 

• A supplementary stream of cooling 
air which enters through smaller inlets 
farther back on the fuselage and also 
exits through the tailpipe. 

The basic problem is to make the 
air flow into the inlets and out of the 
exit as smoothly as possible. Compli- 
cations are numerous. 

Airflows act differently at different 
speeds. Flow characteristics differ with 
and without afterburner. And the way 
the exhaust mixes with the outside air 
at the exit, where the actual thrust is 
delivered, is one problem that is espe- 
cially worrisome. 

► Summary— In fact, NACA has found 
that the biggest difference in high sub- 
sonic speed flight performance comes 
as a result of varying exit conditions, 
nither than inlet conditions. 

In summary. NACA has found out 
that any one of four inlet designs will 
do an adequate job for the subsonic jet 
airplane, if proper attention is given 
to design detail. These include the 
three types of inlets on the North 
American planes, plus the small wing- 
root inlets found in several other U, S. 

However, as the speeds go higher 
across the transonic range and into the 
supersonic regions, the design of the in- 
let becomes an extremely critical factor 
in the overall performance of aircraft 

One interesting feature of the flush 
inlets on the No. 2 YF-93A is a bleed- 
off for boundary layer air, designed to 
smooth out the main flow through the 
inlet by separating out the turbulent 
air next to the fuselage skin. 

NACA scientists say that this is an 
"extra” which their studies had indi- 
cated would not be necessary for flush 
inlets, but that, presumably. North 
American designers included it as an 
added assurance of smooth flow. 

► l’rivate Venture— At least one other 
U.S. experimental airplane has been 
fitted with flush inlets: a Republic 
YF-S4. which needed the space occu- 
pied by the usual F-84 nose inlet for 

The Republic flush-inlet plane 
was developed as a private venture and 
made several flights, but did not win 
an Air Force production order. Air 
Show attendants saw its fuselage at 
Detroit last September as part of Air 
Materiel Command’s static aviation ex- 
hibit. Apparently. Republic decided the 
flush inlets were less satisfactory than 
wingroot intakes; at least, the new RF- 
S4F, a sweptwing plane with a solid 
nose, now has wingroot inlets instead 
of flush ones. 
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You never 
had it 


so 


Hydro-Aire valves have hit a new high in 
handling heat. And heat is one of the im- 
portant reasons why Hydro-Aire research 
facilities— among the finest in America— 
are constantly being employed to be a step 
ahead of aviation's requirements. ..to meet 
the ever-changing demands in the industry. 

Among the types of hot-air valves that 
have become standard equipment in many 
of America's leading planes are: Solenoid 
pilot valves, pneumatically-operated hot- 
air valves, motor-operated butterfly valves. 

For your requirements today, and an- 
ticipations for tomorrow, call a Hydro- Aire 
Field Engineer. 




Subsidiary of Crane Co. 



MANUFACTURERS OF FUEL, HYDRAULIC, PNEUMATIC AND ELECTRO-MECHANICAL AIRCRAFT ACCESSORY EQUIPMENT 




FITTINGS 


THAT PASS THE 


TEST 



QUALITY-CONTROL technicians use precision testing 
equipment such as the Kodak Contour Projector, the 
Tinius Olsen Tensile Tester, and the Pratt & Whitney 
Supermicrometer. Fittings and hardware that meet the 
required specifications are certified prior to shipment. This 
is why Dumont, an approved source, is supplying the air- 
craft and other industries where critical accuracy is a must ! 


Dumont Aviation 




1401 Freeman Ave. • Long Beach 4, Calif. 
Phones 904-931 • NEvada 6-3341 
WUX-Long Beach or Teletype LB 88-138 
Englewood. N. J. • Kansas City. Mo. 
Dayton. Ohio • Dallas. Texas 
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AFTERBURNER on this Lockheed F-94B fighter speedily gives extra jet power when needed for successful interception, typifying how . . . 


Engineers Meet Afterburner Challenge 


There’s much more to getting that extra thrust out 
of the engine than just extending the tailpipe. 

Solar Aircraft Corp. engineer tells of technicpies used 
to beat high-heat and combustion problems. 


I'lie afterburner has been in the jet 
engine picture for a good part of the 
turbine powcrplant’s history. A lot of 
data on the afterburner's thrust-adding 
potentialities, how it works and its gen- 
eral makeup has been collected. 

But there has been very little detail 
on specific design and construction. 

► Not Just a Pipe-Contrary to a wide 
belief, even in aviation circles, the after- 
burner is not just a simple pipe. Es- 
sentially, it is a special engine tandemed 
to the basic turbojet, breathing its ex- 
haust and burning additional fuel for 
thrust boost required during takeoff, 
climb or combat maneuvers. As a spe- 
cial engine, it is crammed full of design 
technicalities. And it still offers a 
many-faceted engineering challenge. 

Early work on combustion and per- 
fonnance of the afterburner was revealed 
in Aviation Week Jan. 2S, p. 23. Now, 
more wraps have been taken off this 
jet auxiliary, for a close look inside. At 
the recent National Aeronautic Meeting, 
in Los Angeles, of the Society of Auto- 
motive Engineers, a detailed analysis of 
afterburner makeup and problems was 
unfolded by Ralph Kress, design engi- 
neer in Solar Aircraft Co.'s Development 
Engineering division. 

► Heat Problems— Tlie afterburner in- 
volves special design considerations. To 


get a substantial amount of added 
thrust, the gases in the unit's tailpipe 
reach more than 3,000E after combus- 
tion. This is more than 500F above 
the melting point of the best alloys. 

Thus, the tailpipe and components 
introduce complex problems in high- 
temperature engineering for serviceabil- 
ity and reliability. 

Detail design needs a special look to 
assure that all hot surfaces be cooled— 
normally the high-heat gases would 
quickly melt an uncooled surface. 

Another big task is to get smooth, 
efficient combustion of afterburner fuel. 
With gas velocities of 300-400 mph., 
combustion instability produces a force 
that rapidly causes service troubles. 

When afterburners were first hooked 
to jet engines in planes, it was soon 
shown that major improvements were 
desirable to improve afterburner in- 
stalled performance, Kress points out. 
Refinement of basic afterburner design 
and improvement of performance and 
efficiency were indicated. 

► Nozzle Studies— One of the prime 
problems concerned the variable-area 
jet nozzle. Aircraft with afterburners 
had to have a smooth variation of power 
from normal to the full augmented 
thrust, instead of the surge experienced 
with the early two-positioned-nozzle 


afterburners. Also, advance engine de- 
signs would give better fuel efficiency 
by using the afterburner nozzle for no- 
burning operation. These factors 
pointed up the desirability of the fullv- 
variablc-area jet nozzle. 

Numerous other details, too, came in 
for their share of study, because ex- 
perience showed that no part of the 
afterburner is so small as to he con- 
sidered unimportant. 

Kress analyzes afterburner design bv 
considering the installation as consist- 
ing of four major components— diffuser, 
burner, controls and variable nozzle. 
This front-to-end approach gives a good 
sequence picture of the how and why 
of afterburner makeup. 

► Diffusers— Gases leaving the jet en- 
gine’s turbine wheel are led through 
the shortest distance to the jet nozzle. 
This is done with a streamlined tailcone 
fastened to the turbine flange. 

Leaving the turbine wheel, the gases 
usually have near-sonic speeds— much 
too high for afterburning. To cut this 
exit speed to proper value, a diffuser 
section is required before the after- 
burner combustor. General practice, 
Kress savs. is to diffuse the gas to a 
speed of 400-300 feet per second at the 
combustion section. The diffuser usually 
is made integral with the tailcone to cut 
down on afterburner tailpipe length. 

A cross-section typical of today’s tail- 
cones (Fig. 1) discloses that it has an 
outer shell with flanges for attachment 
to the turbine flange and balance of the 
afterburner, an inner cone, support 
struts and fairings. There also may be 
a ducting system for air-cooling the 
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turbine wiled. Bosses ;iml pads take 
eare of engine instrumentation and con- 

The inner cone is mounted off cross- 
bars tied in to the outer shell, to trans- 
fer cone loads to the shell, 'l ire cone- 
crossbar connection is not rigid, allow- 
ing a floating action to take care of 
differential expansion. Hie strut-like 
fairings covering the crossbars serve to 
smooth the gas flow. 

► Integral Makeup-Another type of 
tailcone, an integral design (big. 2), 
has solved many of the operating and 
production difficulties found in other 
cone types. Kress reports. 

When the cone is integral with 
struts, the latter become structural 
members instead of fairings, permitting 
the elimination of the structural cross- 

by means of pins inserted from the out- 
side. with liberal clearance for full ther- 
mal expansion of the parts. 

The cone-shell attachment alwavs has 
been a problem, says Kress, both in no- 
burning and afterburning tailcones. 
Actual gas loading, due to pressure differ- 
ential within the assembly, generally is 
not verv high, indicating that a relatively 
light attaching member is required. 

But this is not true, experience has 
shown, because field and test cell data 
have pointed to a long history of cone 
and shell fractures. Close study has 
shown that these probably arc caused by 
severe pounding and buffeting produced 
on the shell by the relatively large and 

pressure and vibrations during operation. 

W ith afterburning this condition >s 
much more severe, failures having oc- 
curred after a verv short time, Kress 
reveals. 

► Fracture Fix-T<> lick this difficulty, 
an attachment was designed to isolate 
the cone from the shell with Ingli- 
tempera to re-resistant resilient pads. The 

pin. but the resilient pad prevents con- 
tact of shell and pin. This method has 
proved very successful, eliminating the 
tendency of the shell to fracturc-par- 
tienlarly m afterburner tailcones— Kress 

Tailcones arc welded assemblies usu- 
ally fabricated of AISI Type 321 sta- 
bilized corrosion-resistant steel. 

But the afterburner design sometimes 
dictates the longitudinal or beam 
stresses in the outer shell, especially in 
cantilever designs. Kress reports. In 
this case, he says, the longitudinal stress 
—factored for C-loading requirements of 
the airframe— indicates a higher strength 
material than 321. Inconel W and 
N-155 arc typical materials used in the 
shell in this ease. 

Inner cone materials also are 321 
corrosion-resistant steel, except where 
burner design enters into the tailcone 





configuration. Loads taken by the cone 
usually are light and primarily arc due 
to the differential gas pressure across 
the cone. The resilient cone pin sup- 
port alleviates buffeting and impact 

► Burncrs-In the afterburner's com- 
bustor section, fuel is injected into the 
relatively high-oxygen-contcnt exhaust 
gas from the turbine, and the mixture 
burned to raise the energy level of the 
gas stream. This burner section usually 
consists of two major components— 
fuel injection system and flame holder. 

Frequently the burner section is in- 
corporated within either the diffuser 
or the nozzle section to save weight and 
avoid complexity, Kress points out. For 
maintenance and replacement ease, it is 
more convenient to have the burner 
a separate section. 

Fuel injection generally is through 
a number of spray bars in the gas 
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Aircraft Parte by Eaton 

combine outstanding developments 
in design, metallurgy, 
and production engineering 



Since pioneering the development of the sodium- 
cooled valve in cooperation with the Army Air 
Force at McCook Field in 1922, Eaton has made 
many important contributions to the aircraft 
industry in design, metallurgy, and production. 
Eaton’s understanding of the problems peculiar 
to the aircraft industry has led to the development 
of unique, high-volume production facilities for 
the manufacture of parts which meet exacting 
aircraft standards of quality. 


EATON MANUFACTURING COMPANY 

CLEVELAND, OHIO 

SAGINAW DIVISION: 9771 FRENCH ROAD • DETROIT 13, MICHIGAN 


PRODUCTS: Sodium Cooled, Poppel, and Free Valves • Toppefs • Hydraulic Valve lifters • Valve Seal Inserts • Jet 
Engine Parts • Rotor Pumps • Motor Truck Axles • Permanent Mold Gray Iron Castings • Heater-Defroster Units • Snap Rings 
Springtites • Spring Washers* Cold Drawn Steel 'Stampings* leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 




for Aircraft 


FOR BEST RESULTS USE THESE 
ACCURATE, RESPONSIVE, 
STURDY TEMPERATURE-SENS- 
ING ELEMENTS WITH LEWIS 
RESISTANCE-TYPE THERMOM- 
ETERS. 



THE LEWIS 
ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 


stream, with perforations adjusted to 
give a particular fuel pattern. Usual 
supply to the spray bars is via a tubular 
manifold. When dual injection sys- 
tems are used, more than one manifold 
is needed, the installation being either 
external or internal. 

With external manifolding (Fig. 3) 
the gas flow area is left clear. But be- 
cause of the many connections between 
spray bars and manifolds, there is a 
possibility of joint leakage— a serious fire 
hazard. 

With internal manifolding, there is 
only one, or possibly two, connections 
for fuel to the afterburner, thus cutting 
down on leakage risk. Also, joints arc 
welded, and if cracks do develop, fuel 
leakage is into the gas stream, which 
offers no hazard. 

► Internal Arrangements— The inter- 
nally manifolded fuel injector (Fig. 4) 
brings in the problem of differential 
expansion within the unit, caused by 
the non-homogeneity of temperature 
profile across the gas stream and those 
differentials within the manifold re- 
sulting from fuel flow. 

In smaller injector rings, Kress points 
out, this condition is neglected, mate- 
rials strong enough to withstand the 
thermal stresses being used. But in 
larger rings, this design leads to short 
life, and some provision such as a slip 
pin-mounted crossbar must be used to 
take care of thermal expansion in the 
manifold itself. 

Other designs incorporate the fuel 
injectors in the tailcone, so the after- 
burner has an overall shorter length. 
Here the manifolding is inside the 
tailcone, easing the leakage problem 
(Fig. 5). Fuel leakage in this system 
isn’t a danger for the engine compart- 
ment, but raw fuel in the tailcone, 
Kress says, may bum and deform the 

Fuel injector size is selected to pass 
the fuel at optimum internal velocity. 
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INDIANA GEAR WORKS, INC. 


INDIANAPOLIS 7, INDIANA 


lean Carilloy alloy steel is saving us $40 a ton 




C ommercial Shearing & Stamping Co., of Youngstown, 
Ohio, is another manufacturer who, unable to obtain 
rich alloy steel, is now using lean alloy steel for heavy-duty 
parts that must operate in extremely tough service. Here 
is their experience, as told by Mr. T. C. Kane, Chief 
Engineer: 

“We used to make the gears for our heavy-duty gear-type 
hydraulic pumps out of a rich alloy steel, Carilloy 4615 
(1.65-2.00% nickel). But when nickel started getting scarce 
we had to find a steel in better supply that would stand up 
in really hard service. 

“Our pumps operate at pressures as high as 1,500 psi and 
at speeds up to 2,000 rpm. Gear wear of only 0.005 inch 
causes a substantial drop in pump efficiency; so we need a 
tough, wear resistant steel for the gears. The question was, 
could we get the necessary properties in a lean alloy steel? 

“U.S.S Service Metallurgists helped us out. They recom- 
mended Carilloy 5120, a straight -chrome alloy. We are 
frankly surprised at the excellent results we’re getting with 
this steel. Not only do the gears meet all of our high per- 
formance standards but this lean alloy steel is easier to 
machine and heat treat. And we pay a lower grade extra 
on it. All told, the change to lean alloy steel saves us $40 
on every ton of steel we buy.” 


no loss in performance.’' 

— T. C. Kane, Chief Engineer, 

Commercial Shearing & Stamping Co. 





U S S Carilloy Steels © 
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so that tendency to boil and coke will 
be minimized, yet not give an excessive 

injector cross-sections are usually cir- 
cular, but resultant gas flow turbulence 
sometimes causes attachment of flame 
to the injector, bringing serious com- 
bustion disturbances leading to failure 
of the injector and other afterburner 
parts. Acrodynamically streamlined in- 
jectors have been developed, which al- 
most entirely eliminate this problem. 
The section must withstand internal 
fuel pressure without permanent de- 
formation, because pressures may reach 
500-600 psi. 

Loads imposed on fuel injectors re- 
sult chiefly from gas speed and arc 
relatively light. ln|ector material usu- 
ally is AIS1 321 corrosion-resistant steel. 

► Elameholder— The unit in T’ig. 6. 
mounted downstream of the fuel in- 
jector at a distance to give proper fuel 
dispersion, maintains a stable flame 
front across the tailpipe. It is a turbu- 
lence-producing device which causes 
pressure losses from gas stream drag. Ex- 
treme care is required in the design so 
that flow losses do not cause substantial 
thrust loss when the afterburner is not 
operating or that thrust gain is not scri- 
ouslv reduced with afterburner on. 

'I lie flameholdcr may be supported 
from the afterburner skin, but allow- 
ances must be made for differential cx- 
pansion— flameholdcr reaches very high 
temperatures, while the skin remains 
relatively cool. Support is usually 
through externally installed pins, 
through threaded bosses, to a loose slip 
fit on mountings on the flameholdcr. 

Struts lietween flameholdcr and outer 
shell must be streamlined, Kress claims, 
to reduce turbulence which tends to 
propagate flame, causing hot streaks on 
tailpipe skin. Any connections or pro- 
tuberances in the gas stream must be 
checked to eliminate hot streaks. These 
deform the tailpipe, damage the nozzle, 
shorten afterburner life. 

To alleviate hot streaks from struts, 
fbimcholdcrs have been mounted off 
internally manifolded fuel injectors, also 
off the inner cone. 

In each case, the parts must be 
strengthened to take the heavier loads 
brought by violent combustion forces 
on the afterburner. Elamcholdcrs arc 
made of N-155 or other high-heat al- 
locs. rather heavv gages being needed. 
They are usually fabricated sections, but 
cast units have been used. 

► Nozzles-ln a jet engine without aft- 
erburner. nozzle diameter is chosen to 
give best operating effieienev over a 
wide range of flight conditions. In an 
afterburning jet plant, the diametral 
range required of the nozzle is so great 
that a variable nozzle is used. 

Early afterburner nozzles were of the 
two-position type. Onlv one afterburner 
nozzle area was available, usually for 
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FILLER-UNIT 

Assemblies 


Roylyn Filler-Unit . 



, ling requirement for air- 
borne security and fast ground servicing. 

The remarkable versatility of Roylyn 
Filler-Units is acliieved by choosing your 
special combination of cap, dipstick, nipple 
and strainer. Filler-Units are supplied in 
sizes from W inch to 6 inches and are avail- 
able with pressure relief valves in the cap. 

Roylyn caps are compact, lightweight, 
vibration-proof and incorporate the famous 
"Quick-Locking" design that has proven to 
be a popular tiine.-saving feature of Roylyn 
Couplings. Roylyn Filler-Units are adaptable 
to any type of installation. 
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These Small Thermal Switches 



NEVER WEAR OUT 


Small-Envelope ’’Vapor" Thermal 
Switches lead the field for gas 
purging, combustion heater cy- 
cling, and overheat detection 
because they're unaffected by 
altitude, vibration, dirt, dust, or 
moisture . . . because they can't 
arc, corrode, rust, or burn . . . 
because accuracy is dependable, 
permanent ! 


RAPID RESPONSE 
Negligible Rate-of-Rise Error 

Weights range from l)g to 2J£ ozs.; 
lengths from 2" to 5%"; tolerance from 
2l° F. to ±5° F. All are factory-set for 
any temperature spread between zero 
and 550°F., with a make-and-break 
differential of only one-half degree. 

MORE THAN 50 YEARS 
of Control Experience 

The simplicity and reliability of Vapor 
controls for everything from warning 
light operation to maintaining camera 
compartment temperature, have won 
enthusiastic acceptance from pilots and 
maintenance crews. Ask for Vapor's 
new Bulletin No. 575 on tamper-proof 
small-envelope switches, or for infor- 
mation on Vapor Sensors or compact 
Vapor Controllers. 


VAPOR HEATING CORPORATION 


NEW YORK • ST. PAUL • DENVER • ST. LOUIS • ATLANTA • WASHINGTON • PHILADELPHIA 
SAN FRANCISCO • HOUSTON • JACKSONVILLE • RICHMOND • MONTREAL • LOS ANGELES 



Fig. 8. Here’s a full-scale working model of 
a four-flap variable nozzle. 


the maximum possible thrust. In this 
type, two stainless steel clamshells arc 
hinged at the end of the tailpipe, so ar- 
ranged that they restrict the flow in the 
dosed position, swinging out of the way 
of the gas stream in the open position, 
thus affording the nozzle area change 
required for afterburning operation. 

Kress mentions an adaption of the 
clamshell nozzle to fully variable opera- 
tion. He reports that very high actu- 
ating friction and imperfect sealing, be- 
cause of distorted parts, resulted in poor 
performance and rapid deterioration. 

An investigation was begun on the 
design of a fully variable flap-type noz- 
zle. Preliminary studies showed good 
possibilities for a design that would be 
relatively free from distortion and also 
adaptable to production processes. Acro- 
dynamieally. the design was sound, too. 

As a first study, a nozzle was designed 
that incorporated four large flaps, which 
were so made that no seals were neces- 
sary and clearances were adequate at 
running temperatures. Kress reports. 
Studies showed that the loading would 
not be excessive, although too high for 
the simple air cylinder actuator then 

► Flap-Type Details— Nozzle makeup 
features an orifice (Fig. 7) varying from 
approximately a square shape in the 
closed position (flaps project into the 
gas stream at right angles), to a circular 
shape when open. Flap actuation is by 
pushrods connected to synchronizing 
yokes on nozzle section forward end. 
To bring orifice losses as low as pos- 
sible. the gas stream end of the flap is 
generously rounded. 

An actual full-scale working model of 
this nozzle design (Fig. 8) was con- 
structed of sheet metal, arc- and spot- 
welded together. Nozzle barrel, includ- 
ing hinges, are 821 steel. Flaps arc 
N-157 spotwcldcd assemblies. Hinge is 
the piano type, each half section welded 
in place. Because all leakage from 
hinges and flaps is parallel to the gas 



Modification-Overhaul Major Sub -Contracts Aircraft Manufacture 



TEMCO’s F3H DEMON contract marks another important milestone in the 
rapid rise of the company to its present position as one of the major firms 
in the aircraft manufacturing industry. The three phase operation of 
TEMCO’s business has been made possible by one of the most modern and 
best equipped set of facilities in the 
nation. With an even larger job ahead, 
TEMCO is still expanding to meet the 
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the Magdalen Islands Maritime Central 
Airways, lifeline of the Canadian North- 
east, will fly any thingany where — and does! 

So well does M.C.A. carry out the color- 
ful assignments of frontier aviation that, 
in ten years, it has become a niajor Cana- 
dian airline. Headquartered at Charlotte- 
town, Prince Edward Island, M.C.A. flies 
scheduled routes covering the Maritime 
Provinces and charters to any point in 
North America. 

Whatever your spark plug requirements — 


there is a Champion spark plug tailor- 
made to give you the best performance, 
the greatest economy, and the maximum 
dependability of which your engine is 
capable. 
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Figure 9. Variable bulb nozzle, in closed 


stream, it was felt that no seals would 
be required. 

Test-stand runs for many afterburn- 
ing and no-burning hours showed no 
great degree of deterioration. Nozzle 
losses were low, with slightly better effi- 
ciency in the more open position. 

Major disadvantage of this design, 
Kress reports, was the relatively large- 
clearance diameter required in the air- 
plane at the jet orifice. Because air- 
plane base drag is a function of the 
base annulus area between the jet 
stream and the airframe airstream, it 
was felt that further work should aim 
to make nozzles more dimensionally 
efficient. 

► Other Approaches— A nozzle in which 
the tailpipe area is varied by a bulb 
moved in or out has also been under 
consideration (Fig. 9). This has shown 
some success in a non-afterburning en- 
gine, but when used in the intensely 
hot stream of the afterburner, the actu- 
ation problem-together with the struc- 
tural loads induced in the bulb— pre- 
sents an extremely difficult problem, 
Kress reveals. 

Additional studies led to the require- 
ment for a larger number of individual 
flaps which would give a more circular 
orifice and be planer in all positions. 
This would allow a nozzle flow shape 
that could lead to high nozzle coeffi- 


Kress reports that numerous multi- 
flap nozzle designs have been developed 
over several years, many having accumu- 
lated many hours on the test-stand in 
both afterburning and non-afterburning 
conditions. Thev have proved, he says, 
that the multi-flap nozzle can be ex- 
tremely rugged, and it can be manufac- 
tured easily. 


► Actuation— Early afterburner nozzles 
of the clamshell type, having two posi- 
tions (fully open or fullv closed), re- 
quired an actuator adjustable only to 
these two positions. The nozzle was 
aerodvnamicallv balanced, so that most 



Operation “90” is one of many 
precision operations in the production 
of a nozzle for a jet engine builder. 
The inside diameter and two angular 
surfaces of the stainless steel part are 
precision bored. The diameter is held 
to a close tolerance and the angles 
are held in accurate relationship to 
the face of the large end. 

Other work in the processing of the 
nozzle includes roughing operations 
on multiple spindle automatic screw 
machines, centerless grinding, form- 
ing, other precision boring operations, 
form grinding, hardening, stress- 
relieving, tempering, lapping and 
vapor blasting. Quality control assures 
conformance with specifications every 
step of the way. 


As one of the world's largest man- 
ufacturers of aircraft parts to custom- 
ers' specifications Ex-Cell-0 has the 
machines, equipment and personnel 
necessary to plan and carry out the 
complete manufacture of precision 
parts, and to ship them either as 
components or as subassemblies to 
meet your production schedules. For 
information on specific parts contact 
Ex-Cell-O in Detroit. 
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There is one characteristic common to all 
Giannini instruments — they are built to 
rigid, instrument-quality standards. They 
are instruments with an earned reputation 
of offering the utmost in mechanical and 
electrical fineness — resulting from outstand- 
ing craftsmanship and rigorous calibration, 
testing and inspection procedures. Your 
job requirements can be met or exceeded 
by Giannini IQ instruments. 


PRESSURE TRANSMITTERS 



For catalog and engineering data 
on these and other 

fine instruments write: 




M. GIANNINI a CO., INC., PASADENA, CALIFORNIA, EAST ORANGE, NEW JERSEY 


actuator force was spent to seat the eye- 
lids (shells) against the closed-position 
seal. Compressor air usually was enough 
for this job. 

But the variable-thrust afterburner, 
with its fully variable area nozzle, made 
necessary an actuator infinitely adjust- 
able from fully open to fulls' closed, and 
also capable of locking at any point in 
this range, Kress points out. for the 
fully variable actuator, greater power 
became a prime requisite, because un- 
like the balanced clamshell, the variable 
flap-type nozzle is aerodynamically un- 
balanced and the actuator must over- 
come both friction and internal gas 
pressure acting on the nozzle segments. 
► Electrical Actuation— On a jet engine, 
actuators arc limited to four practical 
sources of energy-electricity, hydraulic 
pressure, lubricating oil pressure and 
pneumatic pressure. Each has its pros 
and cons, none is ideal. 

Kress says an electrical actuator is a 
natural choice for an afterburner-it has 
been made for many years in all shapes, 
sizes, and for a variety of operating con- 
ditions; electrical energy is readily avail- 
able in a plane, is easy to control, and 
actuators are easily designed into elec- 
tronic control systems. 

But because the actuator must be 

E laced near the variable nozzle and the 
igh heat involved, the electrical unit 
needs complicated cooling means. Also, 
power requirements of flap-type nozzles 
arc about 3 hp. and up, and this prob- 
ably is the most serious drawback of 
the electrical actuators, because units of 
this power arc not known to be “fly- 
weights.” he says. Tire electrical actu- 
ator has been limited more or less to 
the balanced-type clamshell nozzle. 

► Hydraulics Role— Hydraulic systems— 
high-pressure installafions-can provide 
high forces with small, lightweight ac- 
tuators. However, fire hazard dictates 
particular care in joints and packing, 
and all lines and equipment subject to 
leakage must be kept clear of the hot 
afterburner surfaces. 

High ambient operating temperature 
of the jet engine is a serious problem 
in the operation of many tvpes of con 
trol valves used with the hydraulic ac- 
tuator. Kress says. The hydraulic fluid 
could boil or decompose under high 
heat. But with the new high-tempera- 
turc hydraulic fluids, this problem could 
be alleviated, lie claims. 

All jet engines have pressure lubri- 
cating systems, which could be used as 
sources of energv for afterburner nozzle 
actuation, but limited forces would be 
produced because of the relatively low 

► Pneumatics— Jets also can provide rela- 
tively high-pressure air from the com- 
pressor section, for accessory power. 

Kress holds that quite a bit of air 
may be used before serious loss of power 
is noted in the engine. He considers 
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GREATER SAFETY through 
EXTERNAL FUEL TANKS 



. 

EASY ACCESSIBILITY.'.. external tanks 
allow ready access to all operating com- 


AUTOMATIC COCKPIT CONTROL... is 

readily accessible to pilot... and compli- 
cated fuel selection systems are elimi- 
nated. Trim, as effected by fuel consump- 


RAPID AND EFFICIENT FUELING. .un- 
der-wing external tanks provide quick and 
efficient fueling without specialized fuel- 
ing equipment. This is an exclusive feature 
of the Fairchild C-119H. 


and quicker. 


FEATURES of fhe new C-119H 

Increased Wing Surfaces • Larger Flight Control Surfaces 
Improved Stability and Control • Increased Payload and Better 
Cargo Distribution • Greater Combat Range • Lower Stall and 
Jump Speeds • Shorter Take-Offs and Landings • Greater Tail 
Clearance • External Fuel System • More Efficient Heating System 
Rough Field Landing Gear • Crew Bail-Out Chute 


■■ENGINE AND AIRPLANE CORPORATION 

Fairchild 






compressor discharge air attractive as a 
power source. It is always available 
while the engine is running; exhaust 
air may be dumped almost anywhere 
without danger; a one-line system is 
used— no reservoir or return line is 
needed; air is unaffected to any great 
extent by high pressure; design of pack- 
ings and seals could be relatively simple 
-leakage introduces no safety problems; 
and because air is compressible, it is a 
source of potential energy. 

Disadvantages, he reports, are serious, 
but can be circumvented. Available 
compressor discharge pressure on most 
jets is relatively low in comparison to 
a standard hydraulic system. This pres- 


sure also is a function of altitude and 
airspeed. Also, because air compresses, 
it acts like a spring— when used in actu- 
ating cylinders, it gives the piston 
bouncing action. Thus, positioning of 
the piston is very difficult. 

► Actuation Answer— Solar has designed 
and built a practical actuator that in- 
volves stabilization of an air cylinder to 
make it fully positionablc and act like 
a hydraulic cylinder, Kress reports. It 
incorporates an integrally scaled and 
self-contained hydraulic system. 

This actuator is of the servo type and 
is designed to operate at an ambient 
temperature of 400F. Hydraulic system, 
including fluid and seais, is composed 


AVI Ed SUPPORT CLAMPS 


WITH HEAT RESISTANT ASBESTOS CUSHION 



AVICA Heal Resistant Clamps with treated asbestos 
cushion to support flexible and rigid tubing in high tem- 
perature zones. 

Avica Support Clamps help to control harmful vibration 
and to eliminate resonance in flexible and rigid piping, on 
Jet Engines, Missiles, Power Plants and Aircraft. Each clamp 
is covered with a specially treated asbestos cushion and can 
be supplied in all sizes and shapes to fit snugly around the 
pipes and hoses to prevent chafing. 

Avica Support Clamps can be fabricated in AMS 6355 
Steel Cadmium Plated to AMS 2400, or in AMS 5540 Stain- 
less Steel. 
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CORPO RATION 
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of materials capable of withstanding 
this temperature. 

Pneumatic section is fabricated of 
stainless steel and aluminum with spe- 
cial piston rings designed for lubrica- 
tionless operation. Aircraft quality with 
as low as possible weight-output ratio 
are other features. —Irving Stone 

Saucer Shape Seen 
Best for Spaceship 

There is a logical and acceptable rea- 
son for a flying saucer, says Dr. W. F. 
Hilton, well-known British aerodynami- 
cist, because such a shape appears to 
offer the best solution to the problem 
of braking within the atmosphere of 

What you need for best deceleration, 
assuming that braking rockets are not 
used, is a vehicle with maximium drag 
per unit area, he says. Spheres, which 
show such drag, are out because you 
also need lift. Thus a disk, rotated 
for stability, and thick at the center 
to take payload, seems to be promising 
for certain classes of spaceship. 
►The Problcm-Dr. Hilton made these 
points at a recent meeting of the Mid- 
lands branch of the British Interplanet- 
ary Society, where he considered the 
aerodynamic problems of landing and 
takeoff. 

Since most of any interplanetary 
flight would be spent in space— where 
vehicle shape is unimportant— it would 
be the short time spent in the at- 
mosphere that would dictate the design 
of the craft. 

Takeoff is a negligible factor in de- 
sign of spaceships, Hilton feels. Take- 
off would be vertical and from the 
highest point available to minimize 
drag losses. Acceleration would be low, 
and no serious aerodynamic problems 
would arise, he says. 

But on the return journey the arrival 
velocity would be the same as that of 
escape-7 miles per second, roughly— 
and the vehicle would make contact 
with the upper layers of the atmos- 
phere at a Mach number of about 35. 
As one clue to the magnitude of the 
problem, Hilton states that a steel 
bullet will melt at a Mach number of 
5.5 in the absence of thermal radiation. 

Thus a returning spaceship will have 
to reduce speed from Mach 35 to Mach 
5 before sustained flight in the atmos- 
phere is possible. 

► Path Solution-To slow down most 
efficiently, the spaceship must make 
grazing contact with the atmosphere, 
absorbing as much heat as either the 
ship or occupants can take, and then 
climb out to radiate heat into space. 
Contact in such an orbit— similar to 
that of a flat stone skipped across the 
surface of water-would be made on the 
dark side of the planet to increase the 
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j ^ • increases plane let-down safety for any airfield 

• changes "fair-weather” to all weather airline service 

• permits marginal weather landings by private and 
executive aircraft. 


VORl 


IPS 



This new terminal VHF omnidirectional radio range adds 
safe instrument approach facilities to any airport. CAA approved. 
Installs directly on the airfield. Includes field detector, antenna 
and installation test equipment. Andisavailableon 90 day delivery. 

Made by a company specializing in VOR systems for the CAA 
and foreign governments, TVOR radiates 50 watts of power, 
ample for most installations. Time tested circuits, using the 
same quality components and given the same rugged tests as 

operates almost entirely without attention. Any plane with 
standard VOR instrumentation can make precision approaches 
to a TVOR equipped field. 

TVOR can build your field’s air traffic by extending service 
through marginal weather . . . increase airline passenger service 
by eliminating flights lost due to rain and fog . . . brings corpora- 
tion aircraft to their home field in spite of low ceilings. 

, Flight test TVOR with your own plane at the College Park 
Airfield. Visit our factory at the edge of the field. Inspect the 
equipment. Convince yourself that your group can not afford to 
be without low cost, high quality TVOR. 
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available temperature difference. 

(Such a "skipping” flight path was 
originally proposed bv Dr. F.ugcn 

hypersonic bomber for the Germans. 
Saenger's reason was to get extra range 
by means of this technique, rather than 
to transfer heat efficiently.) 

Hilton proposes that the initial con- 
tacts be sliort— one or two minutes in 
an elliptical orbit of several hours— and 
that the maximum lift should be 
directed towards the planet in order 
to increase the time in the atmosphere. 

► What Shape?— Contrary to normal 
aircraft design, the spaceship will have 
to show maximum drag per unit of 
exposed area. Of all geometric solids, 
the sphere produces the highest drag 
per unit of surface area, but has no lift. 

A circular or square shape at a high 
angle of incidence would be most satis- 
factory, and the drag produced could 
lie turned off by flying at zero angle 
of attack. 

Such shapes would be slightly un- 
stable, but if a disk were used, it could 
be rotated for spin stability about a 
perpendicular axis through its center. 
The spaceship would be quite thick 
through the center to take the payload, 
and thin at the edges-the general con- 
cept of a flying saucer. 

Planing surface of the saucer would 
be alternate layers of steel and asbestos. 
Most of the aerodynamic heating would 
occur behind the strong inclined shock- 
wave on the lower surface; the upper 
surface would be little affected. 

► Acrodynainics-IIilton suggests that 
an angle of attack between 20 and 50 
deg. would be most satisfactory’. This 
would produce a lift coefficient of unity 
and a drag coefficient- of 0.25. 

All the vehicle’s kinetic energy would 
be converted into heat, and at low 
angles of attack this heat would appear 
in the vehicle itself. At high angles, 
the strong shock sent out below would 
heat the air passing through it; thus 
much of the kinetic energy would beat 
air remote from the spaceship. 

Dr. Hilton said that hypersonic wind- 
tunnel tests would be needed before 
it could be said that the spinning disk 
was the perfect answer, but that it 
looked very promising as a shuttle ve- 
hicle between a planet and its satellites. 

—John Humphries 

P&W Metalsmith Course 

A jet engine metalsmith training pro- 
gram begun in January 1950 at Pratt 
& Whitney Aircraft has borne first 
fruits. Fourteen men have completed 
the 6,000-hr. apprenticeship course to 
create skilled mctalsmiths for special 
turbojet-production jobs. 

Another group of 72 men are still in 
training, and a third group of 26 began 
the program in October. 


Castings Seen Best 
For Missile Casings 

Air Force accent is being put on 
castings for guided missiles. 

Brig. Gen. William T. Hcfley. AMC 
assistant for material program coordina- 
tion, recently told the American Foun- 
drymen’s Society that castings— the 
cheapest method of fabrication known- 
will provide a cheap, disposable shell 
for this type of weapon. For quantity’ 
production, the Air Force will be loot- 
ing for the least expensive, expendable 
container that will do the job, and 
Heflcv said that everything points to 


the foundry industry as the place to get 
it-if the nation’s casting companies 
have kept up with defense needs. 

Air Force thinking on missile com- 
ponents considers improved techniques 
to give stronger, lighter, more heat- 
resistant castings at reduced costs in 
manhours and raw materials as major 
factors in the missile program. 

Hcfley reported that aluminum cast- 
ings capable of taking pressures of 
70,000 psi. will be produced soon. Also, 
a recent experimental project involving 
Northrop Aircraft, Inc. and Aluminum 
Company of America, was for casting 
an AZ-92 magnesium-alloy, 16-tt.-long 
wing, with exacting tolerances. 
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EDO leads in Seaplane 
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New Bristol Freighter Beefed Up 

Six Bristols ordered by Silver City for cross-Channel 
service have longer nose, more powerful engines. 


'Hie phenomenal growth and future 
potential of Britain's Silver City Air- 
ways Ltd.’s cross-Channel ferrying op- 
eration has prompted an order for six 
new, improved-type twin-engine Bristol 
Freighters. Cost will be 5252,000 each 
and complete delivery is expected by 
May 1953. The company's future think- 
ing embraces four-engine planes and a 
eoptcr-pod transport. 

► Impressive Record— Silver City is tot- 
ing cars, motorcycles and bicycles be- 
tween England and France in a big 
way (Aviation Week June 2, p. 69). 
Starting with a single Freighter (Type 
170), the line made its first scheduled 
ear-ferry flight in July 1948 between 
Lympne and Le Toquet and in the fol- 
lowing months of that year carried 


170 cars along with their passengers. 

Last year. Silver City operated as 
many as six Freighters for the job and 
hauled 1 3,000 vehicles and 30,000 pas- 
sengers across the Channel. At peak 
periods as many as 42 daily roundtrip 
crossings were made. At the end of 
1951, the line bought two more Freight- 
ers and this year added still another, 
bringing the present fleet to nine. 

► New Plane— The new. longer-nosed 
Freighters (Type 170 Mark 32) pri- 
marily will give more room than is 
available in the standard type. Passen- 
ger accommodation will be boosted 
from 12 to 20. Car hold is extended 
from 31 ft. 8 in. to 37 ft. 6 in. (length 
of hold floor is just over 35 ft. but room 
in nose doors gives an effective length 


of 37 ft. 6 in.). The eight extra passen- 
gers will be seated forward of the struc- 
tural bulkhead separating the hold from 

in the standard Freighter. 

When 12 or less passengers are car- 
ried, a wooden partition between hold 
and cabin will be moved back to the 
structural bulkhead so that hold length 
will be extended from 3“ ft. (> in. to 
42 ft. 3 in. This will permit carry- 
ing of three 14-ft. long ears or two of 
the longest American makes. 

Aft of the passenger cabin a toilet 
compartment will be provided bv mov- 
ing the batteries to the forward section 
of the fuselage. 

► External Changes— Extension of the 
nose increases the fuselage length a 
little over 5 ft. to 73 ft. 6 in. The 
nose door opening remains the same, 
but door hinge line moves forward to 
a point even with the tip of the stand- 
ard Freighter's nose. Shortened land- 
ing gear legs will reduce height of load- 
ing sill. 

Because the new Freighter’s side 
area is increased forward of the plane's 
CG, about 10 sq. ft. will be added to 
the fin area— accomplished with a semi- 
circular extension at the top of the fin 
and a buildup of the dorsal. 

► Speed Same— The plane will have 
more powerful Hercules engines than 
the present Freighter, and with a max- 
imum speed of 230 mph. at 3,000 ft. 
and cruise of 166 mph. at 5.000 ft., 
its performance will be the same as the 
current standard type. 

Range w ill be 370 mi. for 11,000 lb, 
payload, 795 mi. for 9.000 lb., 1,215 
ini. for 7.000 lb., and 1.680 mi. for 
4.875 lb. 

► Univcrsals Eyed— Silx'cr City believes 
that by 1955 cross-Channel traffic will 
have developed to a point wdiere a 
London-Paris ferry hop will be feasible. 
F'or this job it is considering first the 
four-engine Blackburn and General Air- 
craft Universal Freighter. It would 
want three of these planes with a multi- 
deck arrangement— capable of accom- 
modating eight small cars or six of 
average size, plus six motorcycles, 12 
bicycles and about 40 passengers. But 
if the military doesn’t also order the 
plane, cost of the three units would 
come to too high for Silver City. 

There is another possibility — the 
Brcguct Deux-Ponts, already iii produc- 
tion, which puts delivery' on a reason- 
ably soon basis. 

► Plan for Copter— This doesn’t mark 
the end of Silver City’s planning. After 
a few years, when its present Freighter 
fleet approaches old age. the line con- 
templates using a fleet of huge copters 
fitted with detachable, cargo-passenger 
pods to permit quick turnabout— similar 
to the Pack Plane which was developed 
here by Fairchild Engine & Airplane 
Corp., Hagerstown, Md. 
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With Korea, demands on our 

tremendously. For one thing, 
aircraft production plans were 
instantly accelerated. Then, too, 
new aircraft models . . . carrying 


and accessories . 
drafting boards m 
expected. So we faced an 
unforeseen . . . tremendously 
changed . . . much more 
complicated . . . development and 
production task. We tackled it 
head-on. As of today, our 
production has been expanded to 
514® of our pre-Korea output. 

As an example, we're turning out 
one precision Synchro-type device 
every twenty seconds— a 
previously unheard of rate. We 
have added 2 new manufacturing 
divisions, 23 complete unit 
sub-contractors, and over 2300 

evidence aplenty that we're 
leaving nothing undone to 
satisfy demand in full at the 
earliest possible moment. 


THRUST & DRAG 


The second Space Travel symposium 
held at the Hayden Planetarium re- 
cently produced a fine technical argu- 
ment over when we'd be getting to the 
moon. The camp was divided into a 
15-yr.-timc-lag group and a considerably 
larger, unspccified-time-lag group. 

Not wishing to hold with cither side 
at the moment, T&D would like to 
point out a few angles to those who 
feel that it can be done starting now on 
today’s technology with lots of money. 


The physical rocket could be built; 
there’s no quarrel with that premise. 
But the supporting industries and logis- 
tics and test areas never are figured into 
the overall sum. Test firings might cost 
a couple of million dollars each, and 
you wouldn’t get away with much un- 
der ten or a dozen. 

And as for the base in today's knowl- 
edge, consider 30 or 40 years ago. If the 
Wright brothers had been given $1 bil- 
lion, they never could have produced a 
single V-2 rocket. If Marconi had been 
given the billion, he never could have 
developed radar. 

Scientific progress is made bv extra- 
polation with occasional flashes of indi- 
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vidual genius along the line. The gen- 
eral trend of the progress curve against 
time is continuous, not discontinuous. 
We’ll get to the moon— but we can't 
start now. 


Tan Beta Pi, honorary engineering or- 
ganization, has again defeated a resolu- 
tion to admit women engineers to that 
learned organization. However they will 
continue to award the Woman’s Badge 
to outstanding gals in engineering. 

Just what Tau Beta Pi hopes to gain 
by this is hard to see. I consider such a 
stand by the society as indefensible. 
There are many women engineers in the 
profession today; I’ve worked with some 
and been glad of their technical prowess 
and their decorative value around an 
otherwise dull office. 

The only qualification for member- 
ship in a professional organization 
should be competence. It shouldn't 
matter if the applicant is a beautiful 
blonde or— as is bound to happen some 
day— a gilled Venusian. Give ’em the 
key and congratulate ’em. 


Anybody who wanted to sec a model 
of the Navy’s new secret air missile, the 
Sperry Sparrow, could have done so — 
until a short time ago — by looking in 
the window of Arbaugh's restaurant on 
Connecticut Ave. in Washington. A 
model of one of the Douglas AD series 
was displayed, complete with four wing- 
mounted Sparrows. So that there could 
be no mistake, the birds were lettered 
with the correct designation. This is 
security? 


Western Air Lines has come a long 
way from the original Douglas M-2 
biplane which led off its inaugural fleet 
26 years ago. And with Western an- 
nouncing the fall delivery of five shining 
new Douglas DC-6Bs, the comparison 
between these huge new airliners and 
the little M-2 is extremely interesting. 

The total load capacity of the M-2 
(1,750 lb. of pilot, passenger, mail, fuel 
and lubricants) was less than the weight 
of the electrical system of the DC-6B 
(1,783 lb.). 

The DC-6B at $1,050,000 costs 
about 100 times the M-2 price of $11,- 
000. The 400-hp. engine of the M-2 
pulled it through the air at a whistling 
115 mph.; today, the 9,600 hp. avail- 
able in the DC-6B produces a top speed 
of 360 mph. The M-2 could be han- 
dled by one man, and it carried one 
passenger; the DC-6B needs a crew of 
five, but carries 66 people. 

And the associated paperwork has 
increased, too. Specs for the M-2 took 
eight typewritten pages; but the com- 
plete specifications for the DC-6B re- 
quire a 175-page volume. — DAA 
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The Need. 

Because of the tremendous advances 
made in aircraft design and develop- 
ment, ratings for airframe control 
bearings (An-B-4b) and methods of 
selection have been under serious 
study for several years. This study 
has been conducted jointly by a 
group of committees representing the 
Bureau of Aeronautics, the U.S. Air 
Force, the National Aircraft Stand- 
ards Committee and the Annular 
Bearing Engineers Committee. The 
purpose of the study has been to de- 
velop a method of rating airframe 
control bearings to more closely sim- 
ulate conditions encountered in ac- 
tual flight. 

The Present Accepted Method. 
Selection of control bearings is made 


solely on the basis of the bearings' 
static “non-Brinell” (KNd 1 ) value 
only — ignoring completely such 
factors as normal or combined loads, 
differences in applications, and cycles 
of oscillation. This method therefore 
does not provide an accurate rating 
of individual bearing capacities. 

The New Method. 

In determining the new load ratings 
a criterion other than “non-Brinell” 
is used. Selecting a bearing by means 
of the new system involves two basic 
factors: (1) the radial limit-load 
which should be equal to or in ex- 
cess of limit load; (2) oscillatory 
rating or fatigue life of the bearing 
is checked to insure that the desired 
average life will be obtained under 
normal load conditions. This assures 


the right bearing for each applica- 
tion with increased efficiency and 
longer service life, often with sav- 
ings in weight and cost. 

The New Method In Use. 

Several designers of current fighter 
aircraft have adopted the new ratings 
which permit greater use of standard 
AN anti-friction control bearings 
than under the old “non-Brinell” 
system. 

Ne ip Tables Now Available . . . 
for load ratings on Fafnir deep- 
groove radial aircraft control bear- 
ings and self-aligning aircraft control 
bearings based on the new method 
of computation. Send for complete 
descriptive material plus tables. The 
Fafnir Bearing Company, New Brit- 
ain, Connecticut. 



FAFNIR 
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Titanium: Headache With a Future 


GE notes drawbacks as 
well as advantages. 

• Ductility, cost, quality, 
are unsolved problems. 

Titanium has established itself as 
a very important member of the family 
of metals aviation engineers use. But 
like many other metals with promis- 
ing general characteristics, getting down 
to specific aviation applications has 
posed problems. 

Data on one of these applications— 
the use of titanium forgings for jet 
engine components— has been compiled 
by L. R. Frazier, General Electric Co. 
metallurgical engineer. 

► Rcqnirements-Frazier outlines GE's 
findings in the light of material re- 
quirements for jet engines, with regard 
to weight, corrosion-resistance, and ore 
abundance. 

Titanium fulfills these requirements. 
But, Frazier emphasizes, jet metals also 
must have ductility with strength, air- 
craft quality, allow practical fabrication 
and eventual low cost. These require- 
ments, Frazier says, titanium will ful- 
fill only with the most vigilant atten- 
tion of supplier and user. 

Keyed to these requirements, he of- 
fers findings on jet engine parts made 
from titanium forgings. These parts, 
recently under consideration at GE, 
include compressor wheels, blades and 
a portion of the compressor housing, 
and smaller parts such as gears, coup- 
lings and bearing housings. 

► Compressor Wheels— For these forged 
components, strength and ductility arc 
needed, the latter a highly important 
factor in rotating parts. 

At the strength levels of commercial 
alloys such as Ti-150A and RC130B, 
C.E has designed wheels which can 
save 100 to 200 lb. per engine. 

On the debit side, tests on dimen- 
sionally identical Ti-1 50A titanium 
disks have shown a broad range of 
speeds for bursting. Frazier reports 
that this has been accounted for largelv 
bv differences in ductility. Unless a 
highly stressed part can readjust itself 
locally by plastic deformation, stresses 
rise locally to the fracture level at bear- 
ing points and section changes. 

► Composition Factor-Composition af- 
fects ductility more through variations 
within an alloy than through contrast 
between alloys. 



COMPRESSOR WHEELS of titanium are 


Heating and working schedules dur- 
ing forging also affect ductility. As an 
example, Frazier reports that Gr-Fe-Ti 
allovs exhibit a gram boundary brittle- 
ness after heating above 1.650F. The 
large grains resulting from high heating 
appear to be ductile, he says, but the 
fractures are nearly 100% along the 
grain boundaries. 

Evidently a constituent is ejected 
by the beta grains to the boundary re- 
gion where it causes brittleness. Brit- 
tleness from heating to the all-beta re- 
gion is the usual ease. Minor variations, 
probably in composition, have occasion- 
ally permitted heating to the all-beta 
range without embrittlement. 

Frazier points out that if a large 
forging reduction-of the order of 50% 
decrease in thickness— is made while 
the titanium alloy is cooling down to 
the alpha-beta range, the beta bound- 
aries arc broken up and ductility is 
restored to the finished forging even 
if forging were begun above 1.900F. 

Many of GE's earlier disk forgings 
were made with several reheatings in 
the vicinity of 1,800F. Most of these, 
Frazier says, showed the intergranular 
brittleness— some being much worse 
than others. He believes that the beta 
boundary brittleness is caused by some 
element not listed in the nominal com- 
positions of the alloys. 

► Quality- Frazier stresses aircraft qual- 
ity in titanium products as an essential 
to successful applications. For disk 
forgings, billets must be clean, inside 
and outside. Discontinuities such as 
tungsten or graphite inclusions or seg- 
regations from incomplete fusion of 
alloy additions, lie contends, can dan- 
gerously lower ductility in local regions. 
GE tests have shown definitely that 
broken tungsten particles seriously 
lower elongations. 

Titanium melted under graphite elec- 
trodes also has shown regional dcficicn- 



ht, but hard to fabricate. 


cies in ductilitv. While these arc far 
less common than with tungsten, 
Frazier says, they represent a hazard 
which can be tolerated only while 
the melters perfect their consumable 
electrode techniques. 

A disk forging produced with a good 
surface, well-filled contours, and ade- 
quate properties is still no good, he 
contends, if there arc internal discon- 
tinuities. Extreme vigilance on the part 
of the melters and users is necessary, 
he insists, to avoid finished wheels 
with internal defects. 

► Fabrication-Practical fabrication of 
titanium wheels from forgings will de- 
pend on machining techniques to over- 
come such difficulties as metal pickup, 
excessive tool wear, coolant problems, 
etc. 

Frazier says that rough machining 
would be greatly aided by some method 
for removing the forging surface be- 
fore actual machining is started. The 
case-hardened layer below the forging 
scale probably causes more grief to 
machinists than any other single factor, 
he says. 

The 100 to 200 lb. that can be saved 
per engine bv using titanium alloys in 
compressor wheels is an attractive ad- 
vantage. But at present costs of finished 
titanium parts, it probably will not pay 
to make the substitution, Frazier points 
out. A customer would have to be 
willing to pay about $12,000 more for 
an engine to justify titanium compressor 
wheels, lie says. 

► Cost Cuts— Several avenues of cost 
reduction are open: 

• If suppliers increase quantity pro- 
duction, substantial price cuts probably 
will be possible. 

• More efficient use of material in forg- 
ings through die improvements is 
another approach. 

• Quality enters, too. Frazier says, "If 
we can scrap fewer pieces for material 
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FRENCH LEADER 
IN LANDING GEAR 
WHEELS 
AND BRAKES 


These component parts form an assembly for which 
MESSIER has undertaken entire responsibility, from 
the study of kinematics and the installation of the 
various elements on the aircraft, to the calculation 
and finishing of the structure, the electro-hydraulic 
sequences of the trap-doors and the various hydraulic 
control. Breaking has been improved by highly sig- 
nificant new developments, including in particular 
an anti-skid device and safety control. 

The front undercarriage comprises a light cast alloy 
casing. This new alloy, the REP 6, perfected in the 


MESSIER foundry, possesses very advanced charac- 
teristics. It is to be noted that the direction control 
and anti-shimmy devices are contained within the 

As MESSIER are responsible for the entire hydraulic 
equipment of the aircraft, they have taken an overall 
view of each operational detail to assure maximum 
efficiency and security with a minimum of weight. 
SPECIFICATIONS 

Take-off weight 8,000 kgs (17,635 lbs) 

Landing speed 210 km/h (130 mph) 


SEND YOUR ENQUIRIES TO: MESSIER, 6, AVENUE RAYMOND POINCARE - PARIS (FRANCE) 


Here’s how the 
helped simplify 


EASE COMPUTER 
Sabre jet design 



;e the high costs of desi 
controls through actual flight tests, North 
American Aviation now employs certain 
units of the Beckman ease Computer to 


A Typical Problem ... To develop an 
malic stability system that would elimi- 
nate yaw or side-skidding oscillation in 
piloting the F86-D Sabre Jet over a wide 
range of speeds and at altitudes from sea 
level to the stratosphere. 

..The 


can used certain units of the Beckman 
ease Computer to quickly solve the prob- 
lem by flight simulation. A control-system 
mockup was designed by engineers at North 
American which generated voltages pro- 
portional to aileron and rudder deflections 
made by movement of mockup stick and 
pedals. These voltages were fed into the 
computer so that its electrical response 
was analogous to the response of the 

F86-D in flight. Flight conditions— speed 
and altitudc-were varied on the computer 
by merely turning knobs. 

Airborne performance confirmed the re- 
sults as developed by flight simulation! 


WHAT ABOUT YOUR DESIGN PROBLEMS? 

The Beckman base Compute 


such product 


problems on 
tided missiles, sub- 
s, automobiles, mili- 
tary vehicles— and has many other time 
and money-saving applications in industry 
and research. It is not only, by far. the 

field . . . but its unitized design, employing 
compact rack-mounted components, per- 

t requirements— 
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r. Let us 
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GEARS still pose fabrication problems. 


defects and can obtain forgings with 
less material to be machined off, we 
shall have many more forgings for our 

Progress with these factors of price, 
utilization and quality should make it 
possible to produce forged titanium 
wheels within economic reason, he 

► Compressor Casings— Application of 
titanium forgings for compressor casings 
opens weight-saving possibilities second 
only to that in compressor wheels. 

Toward the hotter end of the com- 
pressor, cast aluminum alloys creep 
rather badly under operating stresses. 
Rather than use steel for such a large 
heavy part, GE is trying to use titanium. 
Several designs for forming and welding 
have been suggested, but Frazier says, 
"... we know of no method to pro- 
duce ductile fusion welds in the higner- 
strength titanium alloys. Consequently, 
the welded designs will have to stay 
on the shelf until weldable alloys ap- 

Meanwhile, GE is making casings by 
contour-forging of quadrants from 
titanium alloy plate. This contour- 
forging of the outside of the casing has 
made fabrication more nearly practical. 

The casing also must have strength 
and ductility. Ductility is important 
because there are many stress raisers 
in the vicinity of the joining flanges 
on these longitudinal structural mem- 
bers. Surface quality is important be- 
cause the outer surface is stretched dur- 
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Legs for Aerial " Workhorses " 


For military airlift operations, carrying 
men, guns or materiel, Fairchild C-119 
"Flying Boxcars" are outstanding trans- 
port planes. 

AEROL shock absorbing landing gear con- 
tribute greatly to their battle-proved de- 
pendability. Cleveland Pneumatic AEROLS 
enable plane and cargo to land smoothly 
and safely even on difficult terrain. 


First producing AEROLS in 1926, 
Cleveland Pneumatic pioneered and 
perfected this modern air-oil strut that 
is so widely used in all types of aircraft. 
In landing gear, Cleveland Pneumatic 
is known throughout the aviation indus- 
try as first in the field! 

The Cleveland Pneumatic Tool Company, 
Cleveland 5, Ohio . . . Established 1894. 


Aircraft Landing Gear Ball Bearing Screws Actuators 
45 


THE BIG 

NEWS! 


IN AVIATION 
PRODUCTION 


is what 


HPJJ.IUkU i 


BROACHING 


is doing for 



GAS 

TURBINE 

PARTS 


Literature is available 
describing Lapointe Broaching 
Machines, Tools, and Fixtures — 
and telling what they will accom- 
plish in your plant to speed produc- 
tion and reduce costs. 

Ask for Bulletin AW-8 


LAPOINTE 


In 




ing forging, and the inner surface must 
have sufficient material for machining to 
accurate dimensions, without too much 
waste. The machining of the casing 
is a “terrific" job, Frazier says. This, 
as well as the price of the material, 
makes the cost of the casing in titanium 
much too high. 

► Blade Applications-Usc of titanium 
stator and compressor blades could of- 
fer a large advantage in weight saving, 
bach blade weighs onlv a few ounces, 
but considering the total number— 
nearly 2,000 per engine-weight cut 
adds up to many pounds. 

As a result of changes in direction- 
ality or alignment of brittle constituents 
within the material during forging, 
ductile titanium alloy bars can give 
very brittle blades. But because of 
severe stresses imposed during blade 
assembly and under operating condi- 
tions, some ductility is required. GE 
tests every blade for ductility and is 
trying to arrive at bar acceptance tests 
which can be met by suppliers and give 
ductile blades. 

Frazier reports that GE has never 
made a brittle blade from bar which 
was below Rockwell C 36. But, he says, 
hardness is not well correlated with 
ductility — at the higher hardness of 
Rockwell C 39 some blades are very 
brittle, while others have more than 
adequate ductility. 

Careful selection of bar, control of 
forging schedule and testing of all units 


have insured that reasonably ductile 
titanium blades are put in GE engines. 

It appears that there is sufficient dif- 
ference in stress levels for stator and 
rotor blades that the two may be made 
from different titanium alloys, says 
Frazier. Stator blades have air load- 
ing and vibrational stresses, but no 
centrifugal loading, hence it may be 
feasible to use a lower-strength alloy 
such as RC70 and Ti-IOOA. The 
lower-strength alloy is apparently more 
ductile and should eliminate the chance 
of producing brittle blades, lie con- 
tends. 

► Other Considerations-l'inal blade re- 
sults will depend on such factors as 
local composition differences in the 
bar. heating time and temperature, 
smoothness and cleanliness of forging 
dies, amount of surface removal in de- 
scaling. and grinding and finishing op- 
erations. No folds or other surface im- 
perfections arc tolerated and finishing 
marks must be removed as far as pos- 
sible to eliminate sources of fatigue 

Cost of titanium blades is not so 
far out of line as that of larger forg- 
ings for wheels and casings. Material 
becomes a small fraction of the total 
cost because there arc so many forg- 
ing operations on the blades. There 
is room for a large cost reduction, 
brazier says, by some process such as 
blade rolling. 

He summarizes the blade forging 



NEPTUNES MO 

Elevated track on Lockheed Aircraft Corp.’s 
P2V Neptune fuselage assembly line speeds 

be moved from station to station in { hr. as 
against a 3-hr. period for the old method 
of rolling the heavy supporting dolly along 
the floor. The elevated railway scheme also 
permits accessibility to the entire assembly, 
cuts down on worker’s walking because 


iE ON TRACKS 
tools and parts supplies arc stored in bins 
adjacent to the line, makes mote floor space 
available, simplifies utility services because 
quick-disconnccts for electricity and com- 

and allows more workers to be engaged on a 
single assembly at the same time. A similar 
system has been in use at Temco on Boeing 
B-47 rear fuselage assemblies. 
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DARNELL 

CASTERS 



DOWNEY, (Lo.Ang.l.. County) CAllE. 


picture: “. . . The forgings are not easy 
to produce. When good forgings are 
produced they will adequately replace 
steel blades as shown by many success- 
ful operational tests.” 

► Parts Ahead— Every steel part is under 
consideration for titanium substitution 
where temperature permits, he says. 

Already being developed arc shaft 
couplings, accessory drive gears and 
bearing housings. These can be ma- 
chined from titanium, but probably 
can benefit from forging, lie says— more 
efficient use of material can be realized 
as well as mechanical property benefits 
from proper grain flow developed in 
the metal during forging. 

Titanium gears will require more suc- 
cessful hard surfacing than has been 
produced to date, but there arc several 
promising prospects. If a plating is used, 
there’s no doubt it will have to be 
backed up by one of the harder titanium 

A bearing housing seemed to offer 
a simple, straightforward substitution 
of titanium for steel, but proved other- 
wise. Tile titanium couldn't be forged 
in the dies used for steel forgings— 
comers and ears wouldn’t fill and 
numerous folds were produced, Frazier 
reports. And machining was difficult 
because of the high tool loads on thin 
sections. 

But these problems arc being licked 
and several more pounds will be shaved 
from engines with titanium forgings 
used for these parts, he says. 

Thus, titanium forgings open the 
way to jet engines giving more thrust 
per pound of weight, but with constant 
strong effort for ductility with strength, 
quality, practical fabrication and low- 

McDonnell Tackles 
Engineer Shortage 

McDonnell Aircraft Coip. and Wasli- 
iiigton University have joined in an 
effort to ease the critical shortage of en- 
gineers. A new arrangement between 
the two insures that adequate courses 
in aeronautical science and related fields 
will be made available continuously at 
the university. 

Another feature of the arrangement 
provides for promoting interest ot prom- 
ising students in postgraduate courses 
leading to masters' and doctors’ degrees. 
McDonnell engineers will be given the 
opportunity' to make use of these 
courses to continue their professional 
training. Under the agreement, certain 
resources of the university’s library and 
laboratories, as well as staff advisory en- 
gineering assistance, will be made avail- 
able to McDonnell. 

The new contract— running for three 
years-will be financed by McDonnell at 
a yearly cost of $25,00(1. 



. . . another way of saying 
we can now produce big 
ger and bigger reinforced 
laminates for you. 

Our latest press, measur- 
ing 40" x 120” x 66", with 
a capacity of over 1200 
tons pressure, produces 
such parts as 

Wing Tips 
Fin Tips 
Fairings 
Housings 
Access Doors 
Trailing Edges 
Our equipment now in- 
cludes a wide range of 
presses from a variety of 
giant ones to the largest 
battery of small presses in 
the country, turning out 
hundreds of different avia- 
tion parts, made to the fin- 
est of tolerances. 

Try us for size. Whether 
you want a part '/• inch 
small or 10 feet large, we 
are geared to handle it. 



REINFORCED PLASTICS CORP. 
TWO SOUTH I3IK STREET 
LINDENHURST, l. I„ N. Y. 
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PRODUCTION BRIEFING 




THE ONLY LOW-COST, 
CARGO-CARRYING, LUXURY PLANE 



SEND COUPON FOR DESCRIPTIVE FOLDER ON 
TflVLORCRAFT'S SPORTSMAN AND 4-PLACE TOURIS 


TAYLORCRAFT, INC 



PARACHUTE MAKERS 

and 

RELATED AERIAL 
ACCESSORIES INDUSTRY 


OPIES, HARNESSES, PACKS. BELTS and similar 
items ... and ... you must meet RIGID 
GOVERNMENT SPECIFICATIONS . . . Why 
not get together with us? 



Let us help you turn out the job lor LESS! 
Eliminate: Costly capital investment in special 
Costly engineering ond starting loads! 


Use the unusual facilities of our (practically) 
AUTOMATIC PLANT!! And take advantage 
of our High Government Quality Control Rat- 
ing, os well os our own strict quality standard 
plus speedy delivery! 

It will PAY YOU to contact . . . 

The RAINIER CO., Inc. 

777 FLUSHING AVE-, BROOKLYN, N. Y. 
Phone: EVERGREEN 7-1393 


► Marman Products Co., Inc., Los 
Angeles, has completed a SI million 
expansion at West Los Angeles to 
step up clamp, band and strap pro- 
duction. 

► Marquardt Aircraft Co., Van Nuys, 
Calif., has built a large ramjet test 
facility at San Fernando Valley Airport 
under USAF contract. 

► Midwest Tool & Engineering Co.. 
Inc., Indianapolis aircraft products com- 
pany, has been acquired by II&-B 
American Machine Co. 

► Milford Rivet & Machine Co., Mil- 
ford, Conn., has purchased Pacific River 
& Machine Co., Alhambra, Calif., 
bringing to five the plants it owns. 

► Pastushin Aviation Corp., Los An- 
geles, has acquired a factory building 
at 5300 W. Century Blvd., Lais Angeles, 
to increase aircraft components out- 
put. 

► Pratt & Whitney Aircraft division, 
United Aircraft Corp., E. Hartford. 
Conn., has started construction of a 
large addition to its service hangar on 
Rentschler Airport, with completion 
scheduled for mid-summer 1953. 

► Precision Gears & Products, Inc., 
Paterson, N. J.. has opened an 11,000- 
sq. ft. addition to its plant. 

► Hogan Paint & Chemical Corp., 
Edgemere, L. I., N. Y., has acquired 
Titaninc Corp., Union, N. J., longtime 
maker of aircraft finishes. 

► Kaiser Aluminum & Chemical Corp., 
Newark, Ohio, has awarded a general 
contract for construction of its forging 
facilities for the USAF heavy press 
program. Principal building and auxil- 
iary' structures will cover 360,000 sq. ft. 
One forging press, rated at 35,000 
tons, will be nine stories tall. It and 
a 25,000-ton unit will be built by 
E. W. Bliss, Canton, Ohio. 

► Luscombe Airplane Corp., Garland, 
Tex., has started overhaul of Republic 
F-47 wings, landing gear, horizontal 
and vertical stabilizers, elevators and 
rudders under contract from Temco 
Aircraft Corp. 

► Robinson Aviation. Inc., Teterboro, 
N. J., has established an engineering 
laboratory at its West Coast engineer- 
ing office, Burbank, to test and evalu- 
ate vibration control equipment used 
in airframe and electronics industries. 
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istics plus specialized forming and machining 
qualities make Ostuco Tubing the choice of 24 
leading U. S. plane manufacturers for landing 
gear, fuel lines, and many other Applications. 

OSTUCO Aircraft Tubing meets ®11 Army, 
Navy, and AMS specifications. Send for free 
Handbook A-2 packed with facts for ready 
reference on Ostuco Aircraft Tubing. Airframe 
Stock List (revised bi-monthly) also available. 
Address your nearest Ostuco Sales Office or 
write direct to General Office, Shelby 1, Ohio. 
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Ability of the USAF’s new Republic F 84-F 
Thunderjet to strike like lightning in support 
of ground troops— to carry an extra-heavy load 
of armament— and to fly exceptionally long 
distances as a super-fast fighter— all accent 
the importance of materials which provide 
maximum strength with minimum weight. And 
Republic Aviation Corporation, Farmingdale, 
Long Island, specifies Ostuco Aircraft Tubing 
to meet these requirements. 

Favorable strength without weight character- 



'Increased reliability 
of mechanical parts 
such as compressors 1 


Westinghouse early recognized the need for extra reliability of 
compressor stationary diaphragms. Today, Westinghouse stands 
first for their contribution in stationary or stator blade design and 
construction. How well they have developed a thoroughly depend- 
able shrouded steel stationary blading on the compressor is 
dramatically demonstrated by Banshee performance over Korea. 
For the fact is . . . there has not been a single operational loss of 
the Banshee (with Westinghouse J-34 turbojet engines) because 
of stator blade damage. Breakage at this point would be serious 
of course, ripping out all the other blades in the compressor. 
Westinghouse construction avoids a complete break, the blades 
may bend if hit, but won’t tear out . . . both ends hold tight to 
the shroud. 

Lighter, more durable jet engines, like the powerful, new J-40 
which recently passed the Defense Department’s grueling 150-hour 
qualification test, will aid our country’s defense. Though other 
jet aircraft problems remain to be solved, Westinghouse axial-flow 
design, proved over Korea, points the way to the solution of 
future jet fighter and transport problems. 

Westinghouse is investing millions of dollars and man-hours 
to help build American jet-propulsion leadership. Jet engines are 
produced at South Philadelphia and Kansas City plants by 
Westinghouse, America’s Jet Engine Pioneer. j.91002 




T ransformers. Rectifiers, Instruments, 
Gyro-motors, Temperature Control 



you CAN BE SURE. ..IF ITS 

Westinghouse 




ASSURES 


SCINFLEX 


BENDIX SCINFLEX 

ELECTRICAL CONNECTORS 


YOU THE LOWEST VOLTAGE 
DROP IN THE INDUSTRY! 

When operating conditions demand an elec- 
trical connector that will stand up under the most 
rugged requirements, always choose Bendix 
Scinflex Electrical Connectors. The insert mate- 
rial, an exclusive Bendix development, is one 
of our contributions to the electrical connector 
industry. The dielectric strength remains well 
above requirements within the temperature range 
of — 67°F to +275°F. It makes possible a design 
increasing resistance to flashover and creepage. 
It withstands maximum conditions of current and 
voltage without breakdown. But that is only part 
of the story. It's also the reason why they are 
vibration-proof and moisture-proof. So, naturally, 
it pays to specify Bendix Scinflex Connectors and 
get this extra protection. Our sales department 
will be glad to furnish complete information 





An Open Letter to Executives in charge of... 

AIRFRAME Manufacturing 

tips, wheel doors, fairings, air-scoops S dueling, seals, ailerons, flaps, trim tabs, 
dorsal lins, elevators, rudders or related jobs. We operate a fine, modem and com- 
pletely equipped plant lor aluminum metal forming and fabrication of aircraft parts 

1. Shears 5. Stretch Presses 8. Complete tool making Facilities 

2. Routers 6. Aluminum Heat Treat a. Jigs 

3. Hammers 7. Painting & b. Fixtures 

4. Presses Finishing c. Aircraft Dies & Hard Tools 



feet, is within quick hauling distance of every aircraft 
tractor on the West Coast. Our organization includes 
i years of aircraft experience. Work gladly accepted on 




MODGLIN CO., INC. 


3235 San Fernando Road, Los Angeles 65, Calif. 
Phone Cleveland 6-2213 



USAF CONTRACTS 


o 



Let ATLANTIC 

design 
and 

manufacture 




Self-locking 

SOL-A-NUT withstands 



Widely used on exhaust systems, pre- 
heaters, superchargers and the like, SOL-A-NUT 
has proven its stamina on jet engines, too. Sturdy, one- 
piece stainless steel construction assures long life ... no 
corrosion if nicked or scratched. Reasonable in cost, quick 
and easy to spot-weld, SOL-A-NUT cuts assembly time 
in both manufacturing and maintenance operations. 


Monadnock, with a wealth of 
/aliening experience, also has reliable 




MONADNOCK 
MILLS “ilzr 
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BOWER ROLLER BEARING COMPANY 
Detroit 14, Michigan 


BOWER 





REYNOLDS ALUMINUM 


MODERN DESIGN HAS ALUMINUM IN MIND 
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AN Fittings 
Special Fittings 
Flexible Metal Hose 
Assemblies 
SiliconeRubber Hose 
Assemblies 

We will be pleased to quote 
on all AN fittings and special 
aircraft components. Write or 
phone for further information. 



f AIRCRAFT 
■" COMPONENTS 
i DIVISION 


XL 


DUNBAR KAPPLEHH 

St. Batavia, III. Phone 

SKSSSSt 

ess* ssr 





They depend on welds made on Sciaky Spot and Seam Welders 


•Over 90 % of all aircraft welding to military 
specifications is done on Sciaky Machines. 

The preference for Sciaky Machines is the 
BEST PROOF of the quality of Sciaky Equipment. 
"See Sciaky for Quality” 
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of all aircraft pressure cabins are sealed with a 


sealer 


AIRCRAFT MANUFACTURERS 

USING SEALERS 

BOEING-8-50, 8-47— EC 750 

CHANCE VOUGHT— Corjair, Cutlasi-EC 837 

CONSOLIDATED VULTEE-Convoir 340, B-36- 

DOUGLAS— DC-6B, C-124, SIcylharfe-EC 801 
FAIRCHILD— C-l 19— EC 750 
GRUMMAN— F-9-F— EC 750 
LOCKHEED— Constellation— EC 800 
GLENN l. MARTIN— Marlin 404-EC 801 
MeDONNELL— 8a nshoo— EC 795 



You’ll find famous 3M sealers on 85% of all aircraft pressure 
cabins. That’s real proof of 3M quality ! 

Among the great variety of 3M pressure cabin sealers, each manu- 
facturer will find the right product for bis particular structural 
and operational needs. Whether the scaling problem he altitude, 
speed, weight, stress or cost— or a combination of these— 3M has 
a sealer engineered to meet it. Most of these sealers supply high 
resistance to thermal shock and cold flow, and give a high degree 
of adhesion with negligible shrinkage. 

What’s 'your scaling problem? Why not let your 3M salesman 
help you select the sealer that fits your requirements to a “t!’ 
Let him also show you the many other 3M adhesives, coatings 
and sealers that are so popular in the aircraft industry . . . products 
developed specifically for your needs! 



ADHESIVES • COATINGS • SEALERS 


MINNESOTA MINING AND MANUFACTURING COMPANY 

ADHESIVES AND COATINGS DIVISION • 411 PIQUETTE AWE., DETROIT 2, MICH. 

GENERAL OFFICES. ST. PAUL 6 • EXPORT. 770 PARK AVE.. NEW VORK 17 • IN CANADA. LONDON 
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AVIONICS 

New Filter Slices Air Waves Finer 



MECHANICAL FILTER compares in height with acom-typc tube (right). 



• Collins device makes 
more channels available. 

• Mechanical unit solves 
this electronic problem. 

By Philip Klass 

A mechanical engineer frequently 
turns to electronics to help him solve 
his problems but it’s seldom that the 
communications engineer calls on me- 
chanical devices to solve his problems. 
However, a new mechanical filter de- 
veloped by Collins Radio for inter- 
mediate frequency (IF) radio circuits 
appears to reverse the picture. 

The purpose of a filter is to pass cer- 
tain selected frequencies and reject all 
others. The new mechanical filter will 
allow the communications engineer to 
squeeze more channels into the already 
crowded radio spectrum by spacing 
them more closely in his transmitter. 
It will also allow him to design radio 
receivers capable of rejecting unwanted 
adjacent channels. 

► Industry Interest— Tlterc's lots of in- 
dustry interest in the new Collins filter. 
Bcndix, RCA. Lear. Bell Laboratories, 
and Pan American Airways are reported 
to have purchased filters for experi- 
mentation. Collins has shown its con- 
fidence by using the mechanical filter 
in its new 144-channcl Model 618S 
high frequency' airborne transceiver. 

Collins thinks the mechanical filter 
will be extremely useful in single-side- 
hand (SSB) communications equipment 
which some airlines are cautiously eye- 
ing as a possible solution to the prob- 
lem of finding more radio channels in 
the crowded spectrum. 

Here’s what makes the mechanical 
filter so attractive: 

• More selective. Tire mechanical filter 
has the nearlv ideal rectangular shaped 
characteristics needed for selectivity 
when adjacent voice communications 
channels are very closely spaced. 

• Smaller. In the 100-to-500-kc. region. 
Collins says its mechanical filter is 
smaller than any of the IF transformers 
normally used. And one mechanical 
filter replaces several transformers. 

• Low loss. Present production design 
units have losses below 26 db.. and ex- 
perimental work indicates that these 
can be cut to below 10 db. in the 
future. 

• Fixed characteristics. Once the me- 


chanical filter is constructed, its fre- 
quency characteristics are permanent 
and it needs no trimming, Collins says. 
The units are hermetically sealed so that 
coil aging and humidity, both of which 
afflict IF transformers, arc no problem 
for the mechanical filter, according to 
Collins. 

► IIow It Operates— The Collins filter 
converts its input signal into a mechani- 
cal vibration, then damps out unwanted 
vibration frequencies, and converts the 
passed vibrations into an electrical out- 
put signal of the corresponding fre- 
quency. 

The filter consists of eight nickel- 
iron alloy disks, two of which function 
only as end supports for the six center 


resonators. All eight disks are con- 
nected to each other by means of three 
coupling wires welded to each disk. A 
nickel driving wire is attached to the 
second disk, and another to the sev- 
enth disk (first and last of the resonator 
disk). One driving wire “floats” inside 
the input coil; the other inside the 

° U When° a signal is applied to the 
input coil, its magnetic field causes the 
nickel driving wire to expand and con- 
tract (due to magnetostrictive effect) 
setting up longitudinal vibrations. 
These are transmitted to the input-end 
resonator disk, and on to the other 
resonator disks through the coupling 
wires which act as springs. At the out- 




alien aircraft 

for Dependability 




put end, vibration of the driving wire 
induces an electrical current in the out- 
put coil by the reverse process. Small 
permanent magnets near the input and 
output coils serve to establish a biasing 
magnetic field. 

Small mica condensers arc shunted 
across the input and output coils to 
provide a low-Q resonant circuit. In- 
put and output coil impedance is 6,500 
ohms, which allows the filter to be 
directly connected to vacuum tube plate 
and grid circuits. I lie complete filter 
is housed m a hermetically sealed brass 
case whose size is about 1x1x3 in. 

► Kilter Characteristics — The filters 
which Collins is currently producing 
have a center frequency of 455 kc. 
However Collins says that mechanical 
filters can be built, and should show 
up favorably, for any frequency in the 
100-to-500-fcc. region. Below 100 kc., 
the filter size gets objectionably big: 
at higher frequencies, flic fabrication of 
tiny elements becomes a problem. 

Collins has built its 455-kc. filters 
with a 6-db. bandwidth of 1 to 6 kc. 
on a laboratory basis. A 3-kc. band- 
width filter is how m pilot production 
and Collins expects to be producing the 
1- and 6-kc. units soon. Other char- 
acteristics of the pilot-production 455- 
ke. filter arc: 

• Peak to valley ratio: 5 db. in pass 
band (experimental units have been 
built with 1.5-db. ratios). 

• Insertion loss: 26 db. (which may 
eventually be improved by better cou- 
pling between the coils and driving 

• Overload input power: 0.035 watt. 

• Time delay: t to 1 millisecond in 
pass band. 

• Operating temperature range: 1 5C to 
S0C (without temperature compensa- 
tion). 

• Meets AN-F.-19 vibration require- 

Collins subjected the filter to vibra- 



PROBIEM : To prevent transportation 
damage to packaged airplane engines. 
SOLUTION '• Isomode’ Shock Mounts. 



MANUFACTURING COMPANY, Inc. 

1067 State Street, New Haven 11, Conn. 
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t lien show up at the receiver, but I 

did, Collins reports. Tests of filter 
characteristics before and after the v 
bration tests showed no change due 


Easy to Produce, 

Easy to Service 

Kord Instrument Co. (division 
Sperry Coip.) uses an interesting tech- 
nique in packaging the avionics com- 
ponents for an aircraft computer which 
it builds for the Navy. The Kord pro- 
cedure simplifies its own manufacture 
and assembly and the Navy’s main 
nance and replacement problems. 

Sub-assemblies are constructed 
prc-punchcd standard terminal boards. 
This simplifies wiring and soldering op- 
eiations and permits each board to ’ 
completely wired before installatii 
Once the terminal board is wired, il 
screwed to an L-shaped chassis. 

Tube sockets and a quick-disconncct 


1 * 1 * 


Tomorrow’s Pumps-Today — 


■ v A K I ek company 


253 No. Fair Oaks Avenue, Pasadena 1, California 


The Carter trademark is increasingly significant where special-purpose 
fuel valves are demanded. Typical developments are : -fuel pressure limiters 
• fuel tank relief valves « pressure fueling adapters • fuel flow limiters. 


North American's F-86-D 
Sabrejet is a most formidable 
interceptor in the hands of Air 
Force pilots noted for spring steel 
minds, infinite skill, and ingenu- 
ity. The General Electric jet 
engine gets a big power boost 
through the use of an afterburner. 
The performance and agility 
of this substratosphere fighter 
hinges on the ability of a tiny 
4-pound pump to unfailingly de- 
liver a large volume of fuel under 
extremely high pressure. A Car- 
ter designed pump does this job. 


STATION. One of the 
of intercontinental flight 
i when in-flight refueling 
s proved practical and safe. 
Carter designed and manufactured 
pumps assure the successful transfer 
of fuel from the aerial tankers to 
nany of today's aircraft. 
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type connector slip underneath and are 
quickly secured to the chassis shelf. 
Tubes and transformers arc added and 
the transformer taps soldered. The chas- 
sis is then ready to join other sub-as- 
sembly chassis on the main assembly. 

Individual chassis are mounted on 
the leg of a T-shaped frame bv sliding 
them between the rails and tightening 
a jack screw which secures the chassis. 
The female connector on the chassis 
mates with a male connector on the 
T-frame. The T-framc itself fits inside 
of a case which can be filled with inert 
gas or can be pressurized up to 20 psi. 

| ■'tKRKRP 1 

FILTER CENTER ± 

1 V 00000 / I 

^ RCA To Build Hughes Fire Control— 
The USAF is setting up the Radio 
Corp. of America as a second source to 
build the Hughes Aircraft fire control 
systems used on current crop of inter- 
ceptors (F-94C, F-86D, F-89D). Navy 
also is reported to be eyeing RCA as a 
second source for its Westinghouse in- 
terceptor fire control system. 

► Assist For Radar Dcsigners-Gencral 
Electric has developed a circular slide 
rule to make it easy to determine the 
maximum range of pulse-type radar 
when major system design parameters 
are known. The GE device saves the 
tedious calculation involving exponen- 
tial powers of seven variables (pulse 
duration, repetition rate, peak power, 
antenna gain, wavelength, receiver sen- 
sitivity and target size). The 8-in. 
plastic rule should be useful in deter- 
mining the effect of a change in one or 
more system variables on radar per- 
formance. Reverse side of the slide rule 
contains other scales, including one for 


calculating antenna gain. The new rule 
may be purchased for $7.50 from Gen- 
eral Electric, Commercial and Govt. 
Equip. Dept., Electronics Park, Syra- 
cuse, N. Y. 

► New Collins Course Indicator— Col- 
lins Radio is flight-testing a new 3-in.- 
dia. course indicator as a possible re- 
placement for the larger (5-in.) indi- 
cator now used in its integrated Flight 
System. Course indicator gives a 
graphic presentation of plane’s position 
relative to omnirange or ILS localizer 

► New Technical Bulletins: 

• Specialty transformers for avionics 
equipment arc described in recent 
brochure published by Goslin Electric 
& Mfg. Co. The publication lists cus- 
tom-engineered transformers for radar, 
gyros, or communications equipment in 
either open-frame or hermetically sealed 
types which meet military specifications. 
(Dept. AT, 2121 West Olive St., Bur- 
bank, Calif.) 

• Stabilized quartz crystals for com- 
munications equipment and other appli- 
cations are described in a new catalog 
issued by James Knights Co., Sandwich, 
111. More than 45 different crystals arc 
listed. 

• Mica dielectric capacitors of the trans- 
mitter type which meet JAN-C-5 are de- 
scribed in catalog No. 31 now available 
from Sprague Electric Co. (327 
Marshall St:, North Adams, Mass.) 

• Airborne and ground telemetering 
equipment, including plotting and tabu- 
lating devices, arc described in a four- 
page brochure by the Applied Science 
Corp. of Princeton. Building block ac- 
cessories which can be assembled into a 
system to meet individual requirements 
are listed. (P. O. Box 44, Princeton. 
N. J.) 



REDIFON BUILDS COMET SIMULATOR 

Britain's activities in the flight simulator to build F-86 Sabre trainers. The order goes 
field, as evidenced by this Comet jet liner to Rcdifon, Ltd. which previously built a 
unit, have gotten a big boost from a $3- Boeing Stratocmiscr simulator, under license 
million order by the Canadian Government to Curtiss-Wright, for BOAC. 
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...to Engineers 
and Scientists 

You can now fill vital positions 
in our guided missile projects 


Chance Vought Aircraft 


Chance Vought Aircraft, a supplier of high 
performance Navy aircraft for 35 years, is 
presently engaged in highly classified work 
on guided missiles under Navy contract. 
These missiles are in restricted production for 
intensive experimental use. They are flying 
and their performance has been excellent. 

Engineering and scientific personnel with 
backgrounds in Aerodynamics or Electronics 
will find exceptional opportunities for em- 
ployment on these interesting projects. Open- 
ings are available to personnel with Ph.D. and 
M.S. degrees, or B.S. degrees with related 
missile experience. 

For further information write Engineering Per- 
sonnel Section, Chance Vought Aircraft, 
P. O. Box 5907, Dallas, Texas. 
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FINANCIAL 



Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you’d 

make tomorrow's aviation history, you’ll 
like working at North American. North 
American offers these extra benefits, too. 

North American Bxtras — 

Salaries commensurate with ability and 
experience • Paid vacations • A grow- 
ing organization • Complete employee 
service program • Cost of living bo- 
nuses • Six paid holidays a year • Fin- 
est facilities and equipment • Excellent 
opportunities for advancement • Group 
insurance including family plan • Sick 
leave time off • Transportation and 
moving allowances • Employees Credit 
Union • Educational refund program 

• Low-cost group health (including 
family) and accident and life insurance 

• A company 24 years young. 

Write Today 

Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 



NORTH AMERICAN 
AVIATION, INC. 



CAB Estimate of Mail Ton-Miles 





CAB Expects Rise in Air Traffic 


Although the prime purpose of the 
Civil Aeronautics Board's October 
1952 mail pay study is to establish an 
indicated level separating service and 
subsidy rates for individual carriers, a 
measure of the anticipated growth for 
the carriers involved is an interesting by- 
product of this study. And to judge by 
the study, CAB foresees a wide varia- 
tion in rate of growth for the various 
domestic trunklines. 

To forecast future operations, even 
for a limited period, for a single airline 
is a formidable task. To do so for all 
airlines, domestic, international and lo- 
cal service, is indeed a courageous proj- 
ect that very few would dare attempt. 
The Board, prodded by the Senate In- 
terstate and Foreign Commerce Com- 
mittee. has attempted to estimate the 
future for all of the airlines in order to 
ascertain the measure of subsidy bc- 

► Lesser Scope— In its original and ex- 
tensive report in this program released 
under date of September 1951, the 
Board study not only estimated future 
levels of mail ton-miles and mail revenue 
but of all non-mail revenues as well. 
These projections covered the period up 
to and including the 1953 fiscal year. 

In the current October 1952 report, 
the Board study is less bold and confines 
the projections to mail ton-miles and 
mail revenues only. 

Nevertheless, this estimate of mail 
ton-miles is interesting as it may be pre- 
sumed to indicate the Board's current 
thinking as to the level of airline vol- 
ume for future years. The flow and 
volume of mail in transportation chan- 
nels have frequently been regarded as 
an excellent harbinger of probable air 
passenger business. (This was the key- 
stone of a number of erudite studies on 


traffic trends issued by the Board un- 
der the guidance of F. II. Crazier some 
len years ago.) 

Accordingly, if mail volume is to be 
used as a reliable guide, the Board may 
now be presumed to expect that airline 
traffic will continue to show substantial 
increases in the years ahead. The accom- 
panying table presents the mail ton- 
miles projected for the individual do- 
mestic trunk airlines. It can be seen 
that individual increases for the fiscal 
year to end June 30. 1954, over the 
1951 fiscal vear range from 15.6% to 
151.0%. 

Stated in comparison with fiscal 1952, 
the 1954 projections anticipate indi- 
vidual gains ranging from 11.9% to 
38%. 

► Wide Variations— The variations 
among the separate carrier projections 
are very wide and may be difficult to 
justify. For example, among the Big 
l our the rate of increase for United is 
expected to be 77.2% for fiscal 1954 
over fiscal 1951 while TWA is pro- 
jected to develop only a 25.8% increase. 
Stated in terms of growth for fiscal 1954 
as compared with the 1952 fiscal year, 
the same relative pattern continues. In 
other words, for this period United is 
expected to gain 25.3% to TWA’s 
14.1%. 

It is noteworthy that Chicago & 
Southern is projected for only an 1 1 .9% 
gain for fiscal 1954 over 1952, the low- 
est for the entire group. National, with 
an estimated gain of 38%, is the highest 
for this period. 

'Hie contrasts among the carriers op- 
erating in the same general areas pro- 
vide interesting case studies in them- 
selves. For example. Eastern's projected 
1954 gain of 33.4% over fiscal 1952 
compares with 26.4% for Delta, 38% 
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for National, and 34.1% for Capital. 
All of these carriers are on service rates 
for carrying the mail decreed by CAB 
standards. 

However only Eastern is to be paid 
at the rate of 45 cents a ton-mile, while 
the other three are to receive 53 cents a 
ton-mile. While the Post Office Depart- 
ment has indicated it is not discriminat- 
ing between carriers, it is difficult to 
believe that this condition will continue 
indefinitely under existing circum- 
stances. These varying rates of mail 
compensation can prevail, however, un- 
der the provisions of the bill S.436 
passed by the Senate last year. In the 
meantime, these service rates do not 


appear to have been detrimental to any 
of the carriers involved. 

In any event, the Board’s projections 
as to future mail ton volume denotes an 
expectation of a continuing upsurge in 
airline business. 

It is interesting to observe that, in its 
September 1951 projections of 1952 
fiscal results, the study underestimated 
the extent of the business upswing for 
the airlines. Presumably, in its current 
October 1952 report, an attempt is 
being made to correct this. Only time 
will demonstrate the correctness of 
these forecasts. Airline forecasting re- 
mains a hazardous business. 

— Selig Altschul 



. EXPERIENCED FLIGHT TEST 

INSTRUMENTATION ENGINEERS 

• FLIGHT TEST ENGINEERS 

• FLIGHT TEST ANALYSTS 

Dealing with 

• GUIDED MISSILES 
. AIRPLANE SYSTEMS 

• AUTOPILOTS 

The Missile and Control Equip- 
ment Laboratory of North American 
Aviation has openings in its flight 
test organization to handle flight 
testing of guided missiles and elec- 
tronic control systems. 

Excellent opportunities are of- 
fered for experienced engineers and 
analysts with airplane and guided 
missile flight test and flight test in- 
strumentation background. 

Outstanding opportunities are 
available on a long-range develop- 
ment program on basic guided mis- 
sile work. 

• SALARIES COMMENSURATE WITH 

TRAINING AND EXPERIENCE 
• EXCELLENT WORKING CONDITIONS 

• FINEST FACILITIES 

AND EQUIPMENT 


Write now. 

Give complete resume of education, 
background and experience. 

NORTH AMERICAN 
AVIATION, INC. 

Engineering Personnel Department 
Missile and Control Equipment 
Laboratory 

12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 


YOU CAN T TEAR 



Here’s what you have been waiting for — a new and revolu- 
tionary lightweight coated fabric for scores of industrial ap- 
plications. 

Vulcan’s newly developed "COVERLIGHT" combines extreme- 
ly light weight (only 5 Vl ounces per square yard) with excep- 
tionally high resistance to tearing. Tensile strength also is 
unusually high. 

"COVERLIGHT" is especially useful in aircraft and aviation 
applications, such as wing covers, engine covers, tail surface 
covers, baggage tarpaulins, control surface seals, etc. It is used 
as a protective covering for any kind of machinery, automotive 
tarpaulins, light weight carrying cases, protective covering for 
sports fields, etc. 

"COVERLIGHT" is a nylon fabric, coated with synthetic rubber. 
Get your sample of this "featherweight’’ waterproof fabric that 
is so tough you can’t tear it. Also available in 6V2, 10, 12 and 
14 ounce per square yard. Write for complete specifications 
and samples. 

VULCAN J©* RUBBER 

PRODUCTS, INC. 

58TH STREET AND FIRST AVENUE, BROOKLYN 20. N. Y. 
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EXPERIMENTAL fuel booster pump equipment at Hydro-Aire is part of . . . 


New Setup to Test Air Accessories 

Hydro-Aire’s new facility is designed to 'fabricate, 
evaluate, qualify’ equipment for aviation firms. 


William J. Coughlin 

Burbank— New test and research fa- 
cilities for fabrication, development and 
qualification of aircraft accessories have 
become available to the aviation industry 
with the opening of Hydro-Aire, Inc.’s 
new main plant here. 

This new plant covers 78,000 sq. ft. 
and will up production capacity 400%. 
The engineering research laboratory, 
expanded to 7,200 sq. ft., will test fuel, 
hydraulic, pneumatic and electrical-me- 
chanical aircraft accessory equipment. 
The lab was nearing completion when 
inspected recently by Aviation Week. 
It houses 5500,000 worth of test equip- 
ment, is staffed by 18 engineers, tech- 
nicians and machinists. 

► Temperature Extremes— "Given a pre- 
liminary design, the laboratory is 
equipped to fabricate a prototype part, 
evaluate the performance under condi- 
tions simulating actual operation, and 
to qualify the unit according to cus- 
tomer and military specifications,” says 
O. A. Wright, chief design and research 
engineer. 

A liquid carbon-dioxide tank feeds a 
refrigeration circuit to all sections of 
the laboratory. This “dry ice” can be 
bled from the main manifold in liquid 
form and used through spray nozzles 
for cooling such items as temperature 
cabinets or condensers. A walk-in cold 
chamber with a 100-sq. ft. working 
area will take test temperatures down 
as low as — 104F. Smaller semi-portable 


boxes will simulate altitudes up to 
65,000 ft. One large chamber capable 
of maintaining regulated temperatures 
up to 6Q0F is used for high heat testing. 
► Fuel Section Facilities— New equip- 
ment now being installed will permit 
simulation of actual in-flight refueling 
conditions. 

Three basic flow circuits are used to 
test accessories in the fuel laboratory. 
Components such as large gate valves 
or surge flow valves are tested on a large 
circuit with a variable flow up to 600 
gpm. and shutoff pressure of 100 psig. 
This circuit consists of a single-stage 
centrifugal pump with a variable speed 
drive, a 1,450 gal. reservoir, and a hot 
and cold heat exchanger. 

Tire second circuit, which includes a 
two-stage centrifugal pump and a 200 
gal. reservoir, is used for testing of 
accessories as part of a complete system. 
It provides a variable flow up to 200 
gpm. with a shutoff pressure of 250 
psig. It also is connected to a separate 
fuel bench. 

The third flow circuit is part of a 
second fuel bench, which has a hand- 
operated pump for leakage and low flow 
tests, and accommodates a flow of 70 
gpm. and a shutoff pressure of 70 psig. 

The test stands in the fuel area are 
built to handle both submerged fuel 
pumps and engine-driven pumps. The 
test stands arc connected to an altitude 
system capable of a climb to a simu- 
lated altitude of 30,000 ft. in one 
minute. 


► Pneumatics— One-third of the labora- 
tory is set aside for the testing of pneu- 
matically operated accessories. It con- 
sists of a test room and an adjacent 
compressor room. Heavy machinery in 
the compressor room is capable of sup- 
plying air at 1.5 lb. per sec. at 125 psig. 
Other machinery will provide air at pres- 
sures and flows up to 3,000 psig. and 45 
cfm. free air. A gas-fired heater can heat 
the air to 800F and the air also can be 
centrifugally and chemically dried. This 
supply of hot and cold air is piped into 
the test room to a system with several 
outlets to allow for more than one test 
setup at a time. 

► Other Check Work— Hydraulic test- 
ing is done on a large test bench, which 
includes a piston pump capable of 
flows up to 25 gpm. and pressures up 
to 5,000 psig. 

Electrical test setup includes a power 
supply with several d.c. generators (volt- 
age adjustable from 10 to 32, and 
capable of supplying 200 amp.). A 
three-phase 10-kva. alternator can pro- 
duce a.c. from 187 to 510 cps. at volt- 
ages from 100 to 250. 

Exciter on the vibration machinery 
has a capacity of 25 lb. through a fre- 
quency range from 4 to 500 cps., 18 lb. 
up to 1,000 cps. and a maximum fre- 
quency of 70,000 cps. It thus will test 
accessories in accordance with require- 
ments of AF Spec. 41065-B and 
MIL-E-5272. 

The research lab has its own machine 
shop to reduce interference with pro- 
duction facilities. 

The laboratory has recently acquired 
a nine-trace recording oscillograph with 
a carrier amplifier for recording tempera- 
ture, pressure and electrical transients. 

Ted Scott, head of the testing labora- 
tories, hopes to add by the end of the 
vear fuel resistance test equipment and 
ii 100-hp., 10,000-rpm. dynamometer 
as well as salt spray and humidity test 

Unit Tests Plane 
Circuit Breakers 

A portable tester for checking out 
circuit breakers in aircraft is one of sev- 
eral new pieces of equipment recently 
announced by Greer Hydraulics. 

This new model, CBT-1, has been 
ordered by A. V. Roe, Canada, Ltd., the 
firm reports. It indicates how long a 
circuit breaker takes to trip from an 
over-load to protect the circuit. It will 
test breakers rated up to 150 amp. at 
28 v. d.c. 

The equipment includes a voltmeter, 
a dual-scale ammeter (0-30 amp. and 
0-150 amp.), negative input terminal 
ports, 11 loading switches to try the 
breaker, and a 1,000-sec. manual reset 
timer. 

► Accessories Kit— Greer also introduced 
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... on the latest gear checking equip- Tooth Form charts prove the ac- 

ment. Red Liner charts (left), Lead curacy of Sier-Bath Aircraft Quality 
Measuring charts and Involute Gears before they leave the plant. 



Sier-Bath GEAR and PUMP CO., Inc. 

9262 Hudson Boulevard, North Bergen, N. J. 


Westinghouse J34 
Jet Engine 


... in many of today’s leading air- 
craft. For example, Sier-Bath sup- 
plies gear components for the famous 
Westinghouse J34 Jet Engine . . . 
which powers the two modern 
McDonnell Aircraft Corporation 
planes shown at left. 
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to get 
more 

hours per 
re placement 


LOCKHEED 



special opportunities today 


get 

PACKARD 

the 

preferred 
wiring 
of the 
aviation 
industry 



It means opportunity to work in 
a new division of a long-estab- 
lished leader in the aircraft 
industry ; 

i It means working in pleasant 
surroundings, associated with 
outstanding leaders in his 
chosen field, secure in the 
knowledge that he is building a 
better future; 

i It means good living, modern 
housing, healthful outdoor 
recreation, good music, up-to- 
date theatres, movies, radio, 
television, sports events; 

» It means tops in educational 
facilities and cultural advan- 
tages for his family. 


LOCKHEED’S Georgia Division 

at Marietta, Georgia 
Only 8 miles from 
Atlanta’s City Limits 


EXPERIENCED ENGINEERS 

are now finding their jobs bring- 
ing them a new happiness, a new 
sense of accomplishment, a NEW 

LIFE. 

Your job can bring you a 

more complete satisfaction. 

★ CLIP and MAIL 
TODAY! 


Lockheed Employment Manager 
594 % Peachtree St., N. E. 
Atlanta, Ga.. Dept. AW-11. 

Please send full details on my 
opportunities at LOCKHEED. 


recently an accessories kit, EST-104, 
tor use with its JH 10600 aircraft starter 
test stand, a prony brake stand which 
tests performance and clutch setting 
(holding torque) of piston-engine start- 
ers, with either 6- or 7-in. pads. 

The new kit supplements this equip- 
ment by permitting tests of actuators 
and retraction motors. It includes: 

• Adaptor ring to mate with retraction 
motor and actuator mounting flanges. 

• Couplings to connect retraction 
motors and actuator output driveshafts 
with the test-stand jaw. 

• Clamp extensions to accommodate 
smaller motor bases. 

• Two torquemeters with a range of 
0-150 and 0-500 ft. lb. (another torque- 
meter of 0-1,500-ft. lb. capacity is al- 
ready included). 

• Tachometer gear reduction unit to be 
used with dual-scale tachometer on the 
stand when speeds higher than 150 
rpm. are used. 

► Jet Starter Test— Greer also has an- 
other test stand primarily designed for 
checking out jet engine starters prior to 
installation. The machine simulates 
inertia loads imposed on the starter at 
initial starting and up to jet engine 
working speed. It can be used for newly 
overhauled Class El and E2 starters. 
Flywheels on a rotating shaft provide 
inertia while power to the starter is sup- 
plied by a built-in motor-generator. The 
equipment includes all instrumentation 
and controls for complete tests. 

First of the stands have been de- 
livered to the Navy. 



Compass-Swinger 
Mounts on Belly 

Accuracy of i deg is claimed for a 
new pclorus or sighting device for flux 
gate compass-swinging, designed and de- 
veloped by the electronics engineering 
section of Eastern Air Lines’ Communi- 
cations dept, at Miami. 

The device, which will fit inter- 
changeably in the bellies of EAL’s 
DC-4s, 4-0-4s, L-749s and L-1049s, is 



M818 DIFFERENTIAL 

PRESSURE SWITCH 

Specified b y Boeing 

Engineers for the Boeing B47 

I 

Manufacturers like Boeing find Aerotec Pressure Switches built to 
exacting specifications for aircraft such as the B47 Stratojet, where per- 

Now in production, Aerotec M-818 is vibration resistant up to 500 
cps with 10 g’s acceleration. It is capable of withstanding surge pressure of 
120 psi., without change in setting. Rated for 28 volts DC, 3 amperes 
inductive, up to 45,000 feet. 

All M800 series Aerotec switches are available for use with nitric 

Thermix^representatives. chosen for theb engineering background 
and years of experience in the aircraft industry are ready to serve you and 

AIRCRAFT REPRESENTATIVES 

CLEVELAND 29, OHIO GREENWICH, CONN. ROSLYN HEIGHTS.L.UN.Y. DAYT^ON^OHJO 

GLENDALE, CAL. SEATTLE t, WASH. WICHITA 17, KANSAS 


■THE AEROTEC CORPORATION 

AIRCRAFT DIVISION GREENWICH, CONNECTICUT 

Designers and Manufacturers of Automatic Controls- Values-. Regulating. Reli 
and Check lypes - Pressure Switches: Gage, Altitude, Differential and Absolu 
I Types— Float Switches: Top. bottom or side mounted— Single. Dual, or Tander 


] 
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MEIETRON pressure 
actuated switches pro- 
aide automatic control 
of any system by sen- 
sing changes in pressure. 


BOEING 

AIRCRAFT 


uses 

MELETRON 

pressure actuated 

SWITCHES 

the Boeing B-52 


accurately aligned with the fuselage 
center line and is quickly attached with 
anchor nuts. Maximum visual obstruc- 
tion caused by landing gear, wheel 
doors, etc. is a 4-deg. sector. Height of 
the attachment bracket is adjust- 
able, making the instrument accessible 
whether fastened to the low belly of 
a 4-0-4 or high underside of a Connie. 

Use of the pelorus for compass- 
swinging is not new, but previous in- 
stallations were mounted on top of the 
aircraft. EAL found many drawbacks 
to this method, including inaccuracy 
due to the operator feeling insecure in 
his precarious perch atop the plane. 

► What It Is— The pelorus has the 
qualities of being straightforward, sim- 
ple and inexpensive. The azimuth dial 
is a 10-in. drafting protractor calibrated 
in 1-in. increments through 360 deg. 
Readings of 1 deg. may be interpolated. 
The sight is a Mossberg 2M4-D, 4X 
rifle scope. A battery-powered “wheat 
grain” bulb in a pen-light case illumi- 
nates telescope reticle for night work. 

► Putting it to Use— Installation of the 
pelorus takes less than five minutes, 
says EAL, and fool-proof alignment 
eliminates possibility of personnel error. 

After adjusting pelorus to his height, 
the operator sights the instrument on 
predetermined, easilv-recognizable ob- 
jects, all over one nautical mile distant. 
The bearing of each object has been 
determined bv celestial azimuths and 
calculated to minutes of an arc. 

The operator informs the cockpit of 
the aircraft's headings through various 
connections of interphone system. 

Eastern says, "The accuracy of head- 
ing ... of 4 deg. far exceeds the calibra- 
tion limitation of the flux gate compass.” 

Hot Air for Testing 

A rig that heats high-pressure air or 
other gases to be used in testing com- 
ponents, has attracted the interest of 
jet engine manufacturers, according to 
the maker of the device. Thermal Re- 
search & Engineering Corp. 

The unit, gas or oil-fired, delivers air 
at a temperature of about 1,200F; with 
special modifications it has reached 
1,600F at 135 psig., and the company 
claims it can be made to go higher. 
The heat exchanger is sold as a com- 
plete package, including burner (with 
or without controls). 

The equipment comes in two ver- 
sions-Model 1010 weighs 850 lb., 
provides 750,000 Btu./hr.; Model 1030 
weighs 2,300 lb., puts out 2,500,000 
Btu./hr. The units use new high- 
velocity burners, said to give extremely 
high heat release in minimum combus- 
tion space and provide products of com- 
bustion at maximum velocities and 
temperatures. 

Thermal Research &• Engineering 
Corp., Conshohocken, Pa. 
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These V ICKERS 
RELIEF VALVES 


TWO PORT • BALANCED PISTON 

Conform to 

Specification MIL-V-5523 


The Vickers Two-Port Balanced Piston Relief Valves illustrated here con- 
form to Specification MIL-V-5523. Their rated capacities (2, 5 and 9 gpm) 
are greater than required by this Specification (1.5, 3.5 and 6 gpm re- 
spectively). 

The curves at the left illustrate two important characteristics of these 

rated capacity.’ and (2) extremely low internal leakage (less than required 
by Specification MIL-V-5523). Smoother operation and greater accuracy 
throughout a wide range of pressure adjustment are other significant 
advantages. Operating pressure range is adjustable from 500 to 4500 psi 
without parts change. 

These valves are also available in four-port models and can be provided 
with a vent control for unloading the system pressure. For further in- 
formation about the complete line of Vickers Balanced Piston Relief 
Valves write for new Bulletin A-5204. 


V ICKERS Incorporated 

I t«2 (IAKMAN HIVII. • DETROIT 32, MICH. 







ARO OXYGEN REGULATORS 
Meet All Aircraft Requirements ! 

ARO Two-Stage Automatic Continuous-Flow 
Oxygen Regulators are precision-made to 
provide better performance . . . simplified 
servicing. 

All models are variants of a basic regulator. 
Model 10409, and will give specified 
performance on inlet pressures of 50-2000 
p.s.i. These models cover all currently known 
installation requirements. Models can 
be furnished with output performance 

according to Civil Aeronautics or Type A- 11 
specification. 

ARO has modern facilities and years of know- 
how in producing high-precision aircraft 
products. Adequate facilities for servicing 
oxygen equipment are as close as your 
nearest phone. Write or call . . . The Aro 
Equipment Corporation, Bryan, Ohio. 


GEE 


AIRCRAFT PRODUCTS 

Vacuum Pumps. Oxygen Regulators, Air and Oxygen 





MODEL 

10414 




MODEL 10415 
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OFF THE LINE 


Trans World Airlines lias run into a 
sticker at its engine test stands at Kan- 
sas City. Exhaust gases from newly 
erected jet engine test cells get sucked 
into the carburetor air intake of TWA’s 
engines being run in and tested. Car- 
buretor air temperatures as high as 
135F arc what have given the airline 
trouble. 

Pacific Airmotive Corp. will overhaul 
and convert all of Pan American World 
Airways (PAD) R4360-TSB3G engines 
under a contract that runs to November 
1933, the overhaul agency announces. 
The Burbank firm will modernize the 
engines from the TSB3G to the B6 
configuration and do any work required 
by Pan Ain's detailed engine overhaul 
specifications. PAC says it is the only 
privately owned maintenance facility 
equipped to overhaul the Stratocruiser 

Aircraft curtain fading is a minor but 

lines. Northwest is experimenting with 
a new product that purportedly re- 
duces outside heat by refraction, pre- 
vents fading, fireproofs the material and 
allows curtains to retain their “drape” 
almost indefinitely. The product, 
called “Ravlon,” is said to be aluminum 
in vaporized fonn which condenses on 
the curtain fabric to form a protective 
coating. Producer is Minnesota Mining 
and Manufacturing Co. 

Environmental test chambers for tem- 
perature-humidity tests on aircraft and 
other components have been standard- 
ized into five basic models by Tenney 
Engineering. Inc., 26 Avc. B, Newark 5, 
N.J. 



HEATER PUMP-MOTOR 

Romec RG-9540, rated to deliver high 
aromatic aviation gas at 35 gph. Dischaige 
pressure is uniform from sea level to 40,000 
ft. altitude. Pump weighs 3.4 lb. and meas- 
ures 7J in. long. Romec division. Lear, Inc., 
Elyria, Ohio. 


NEW 

FOR AIRCRAFT APPLICATIONS OF EVERY KIND 

Now Manning, Maxwell & Moore makes available to you new 
pressure switches in three basic designs. Regular production 
units of these precision-built pressure switches conform strictly 
to aeronautical engineering performance standards and pass 
the exacting specifications of the U.S.A.F. They are adaptable 
to any aircraft application, and include special types for 
individual needs. 


FOR JET ENGINE INSTALLATION 

High static pressure gauge or dif- 
ferential pressure switch . . . single 
pole, double throw. 


FOR AIR FRAME INSTALLATION 

Low static pressure gauge or differen- 
tial pressure switch . . . single pole, 
double throw. 


FOR ROCKET INSTALLATION 

Hermetically sealed high static pressure 
gauge pressure switch . . . single pole, 
double throw. 





We welcome the opportunity to study your specific needs within 
the field of aircraft pressure switch applications. We are fully 
equipped to run exhaustive environmental and vibration tests 
in complete accordance with the requirements for modern 
high-speed aircraft of every type. For prompt attention to your 
inquiry, please write our Aircraft Engineering Department at 
the address below. 



AIRCRAFT PRESSURE SWITCHES 


A Product Of 

MANNING, MAXWELL & MOORE, INC. 

250 East Main Street, Stratford, Connecticut 
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no adapters 
needed 



this 


REPLACES 

THIS 


when you use RESISTOFLEX hose assemblies 
with aluminum elbow fittings 


■ A Resistoflex hose assembly using integral elbow fittings is com- 
pletely interchangeable with the heavier combination o£ hose as- 
sembly plus adapters. It can help you eliminate needless parts and 
weight. Fewer threaded connections also reduce risk of leakage. 

Machined from solid forgings of higher strength aluminum, 
Resistoflex hose fittings resist vibration and fatigue. Their true bends 
and smooth interior finish promote full flow with less turbulence 
or pressure drop. Elbows are compact — fit into tight spots with 
ample wrench clearance. 

See dimensional and test data in the Resistoflex 
Aircraft Catalog — write and tell us how many 
copies you want. 


Engii 


si Plan to 


e Resistoflex fit- 


tings that now carry U.S.A.F. and "BuAER" approval 

RESISTOFLEX 


NEW AVIATION 
PRODUCTS 



Koldweld hand tool developed by Utica. 



Firms to Boost 
Koldweld Process 

The Koldweld process, a low-cost 
method of welding nonferrous metals 
with pressure alone, has received im- 
petus from Utica Drop Forge & Tool 

The firm has made arrangements with 
Koldweld Corp. to develop and supply 
tools for the process. The plans envision 
development and sale of large produc- 
tion machines, as well as hand tools al- 
ready developed by Utica. 

Koldweld Corp. is the only licensee 
in the U. S. The process is owned by 
General Electric Co., Ltd., England (no 
relation to the American firm). It was 
brought here two years ago by Kold- 
weld’s president, William Dubilier, a 
founder of Comell-Dubilier Corp. 

At present, parts are cold-pressure- 
welded by special hand pliers. Utica ex- 
pects to lighten and streamline the now 
cumbersome tool for everyday use by 
workers and homeowners. Koldwclding 
already has been used in the aircraft 
industry by Piper Aircraft for joining 
two sections of a metal fuel tank. Kold- 
weld and Utica are now investigating 
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ENGINEERS . . . 
FLIGHT-TEST ENGINEERS . . . 
THERMODYNAMIC1STS . . . 
SERVO-MECHANISTS . . . 
ELECTRO-MECHANICAL DESIGNERS . . . 
ELECTRICAL INSTALLATION 

DESIGNERS... 
Qualified engineers and scientists 
who wish to locate permanently in 
Southern California arc invited to 
write for further information 
regarding these interesting, long-range 
positions. Please include an outline 
of your experience and training. 
Allowance for travel expenses. 
Address correspondence 
Director of Engineering, 
Northrop Aircraft, Inc. 

1005 E. Broadway, 
Hawthorne, California 


ON GUARD! 


Northrop Aircraft, Inc, 

Hawthorne, California 

Pioneer Builders of Night and All-weather Fighters 
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Business is goin g ug! 


Busy executives are taking to the air. 

More and more of them are flying their 
own planes or are using company planes to 
go places faster, more comfortably, entirely 
free of schedules. 

And in more than 600 airports they look 
to the Esso Wings for quality and depend- 
ability in aviation products and service. 

Many of them also are finding new con- 
venience in the Esso Credit Card, honored 
from coast to coast. 

78 


Esso Aviation Products are chosen by many 
leading airlines, aircraft and engine build- 
ers. Look for the famous Esso Wings — sure 
sign of quality and service! 



other applications of the method and 

field!" 311 * P ° SS1 ' ' tlCS 

Only hand pressure is used, no flame, 
flux or other chemical is applied. Yet 
the weld is said to have greater tensile 
strength in some applications than the 
metal itself. Pressure and the manner 
in which it is exerted by the plier heads 
causes an inter-molecular flow between 
parts being joined, mieropliotographs 
show. The pliers can be used after 
short instruction, it is claimed. 

Removal of the oxide film on the 
metal surfaces is required before the 
welding operation. This can be accom- 
plished with a wire brush. 

Utica says hand tools for welding 
wire and for metal sheets soon will be 
available. These and later tool develop- 
ments will permit “welds of uniform 
excellence ... at unprecedented low 
cost . . ." Koldwcld states. 

The method has been used to weld 
terminal lugs to bonding cables of the 
type used in aircraft, to butt-weld alum- 
inum wire and electrical conductors, 
for joining flat sheets and for scam- 
welding or tubes. With tubes, the joint 
can be made virtually flush; with wire 
the connection is the same gage as the 
wire itself after a small flash of metal 
at the bond has been removed. Utica 
reports a number of companies in Eng- 
land arc adopting this method of con- 
necting cables for its speed, reduced 
radio interference through improved 
connections, and elimination of elec- 
trolysis caused by foreign metals. The 
butt- weld is made in seconds. 

Utica and Koldwcld believe the proc- 
ess will prove a boon in welding copper 
lines to aluminum chassis. Small cop- 
per disks can be Koldwclded to the 
aluminum chassis, then the copper wire 
soldered to the disk. 
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COMPLETE 

ENGINEERING SERVICE 

Marman pioneered the design 
of engineered clamps, straps 

, The entire staff and specialized 

and couplings, me em u 

facilities are available for development work. 

THE QUICK COUPLER LATCH 

Marman know-how developed 

the quick coupler latch which 
combines instantaneous on-off 
•e attachment. 

A STANDARD LINE 
Marman Band Clamps serve 
_ so many uses they have 
become standard items to production 
and design personnel everywhere. 
FAST DELIVERY 
Bi g new facilities and a long 
process of product standardi- 
zation enable Marman to 
band clamps within two weeks. 





- - LOS ANGEL£Sj5^ CALIF. 


SAVE COST 
TIMS AND 
WEIGHT 
WITH 
M ARM AH 


STANDARD CLAMPS FOR SPECIAL APPLICATIONS 


Fast Camera Speeds 
Engine-Knock Study 

A research camera so fast its maker 
claims it would go through a million 
frames if operated for 10 sec. is being 
used to study of the causes for knock 
in spark-ignited piston engines. 

The study is sponsored jointly by 
the Navy Bureau of Aeronautics, the 
aircraft, automotive and oil industries, 
it was disclosed at the recent Inter- 
national Symposium on High-Speed 
Photography. Details of the unit, known 
as an “Isotransport" camera, were given 
in a talk prepared by C. D, Miller 
and Arthur Scharf of Battelle Insti- 
tute, independent applied research or- 
ganization. 

The camera also can be used to 
record high-speed phenomena asso- 
ciated with ballistics and jet engine 
operation and for a variety of other 
tasks. It is said to be about ten times 
faster than other high-speed cameras 
commercially available and was devel- 
oped to fill the need for equipment in 
the speed range of 10,000 to 100,000 
frames/ sec. 

The Isotransport is a faster model 
of a design developed by Miller when 
he was associated with the National 
Advisory Committee for Aeronautics. 
Photographs are said to be comparable 
in clarity and detail with those obtained 
in cameras operating at much lower 
speeds. Distortion of objects from 
frame to frame is avoided because pic- 
tures can be taken through the same 
lens from the same viewpoint, accord- 
ing to Miller. A single series of 500 
frames can be projected as a motion 
picture immediately after development 
of the film without reprinting and re- 
registering the frames. 

Camera has only one moving part. 


ALSO ON THE MARKET 


Portable X-ray of J-million-volt capacity 
and weighing 1 50 lb. can inspect steel 
3i in. thick, has snout to poke inside of 
castings for complete going over. Beryl- 
lium window of X-ray tube permits in- 
spection of lighter metals by allowing 
escape of softer, less-penetrating X-rays 
from tube. General Electric Co., 4855 
Electric Ave., Milwaukee 14. 

Miniature test point jack has new pro- 
tective collar around contactor to per- 
mit safe circuit voltage readings up to 
3000 v. a.c. from the front of equip- 
ment panels. Collar protects personnel 
from flashovers during high-voltage 
checks. Made to JAN-P14, MTS-E1 
and MIL-P-14A-CFG specifications by 
Alden Products Co., 117 N. Main St, 
Brockton, Mass. 
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What are we 


building «* Canadair? 





mm 


Aluminum Heat 
Treating furnaces 



herever ihe solution heat treating of aluminur 
oduction operations, more and more plants are 
rnaces for better uniformity, speed-of-quench and 
The DESPATCH bottom entry, quick-quench fu 


I. built and installed by DESPATCH for 
>w engaged in Defense Production. 

: Electrically heated, the furnace has a 
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AIR TRANSPORT 


BOAC Says Comets Now Pay Own Way 





SERIES 5 COMET (top) will seat 5S passengers compared with l’s 36-scats. high-density 
version (above) will have this cabiu layout for 76. 


• First four months of new 
service net profit. 

• Problems: speedup of 
ground, operating pace. 

Bv Robert IIolz 

London— Contrary to some American 
opinion, British Overseas Airways Corp. 
is operating its initial Comet jet trans- 
port service at a profit. 

BOAC treasurer Basil Smallpiece told 
AvrATiON Week that the first four 
months of Comet operations— carrying 
4,536 fare-paying passengers on the 
London-Johannesburg-Springbok route 
-resulted in a net profit of $16,800. 

“This is not simply an operating 
profit,” Smallpiece emphasized. “It was 
arrived at after the Comet unit had 
borne its fair share of the corporation’s 
general and commercial overhead and 
after bearing its share of the whole cor- 
poration’s cost of Comet development. 
Current Comet development cost, in- 
cluding route familiarization, are borne 
by the Comet unit alone and are not 
spread over the whole corporation.” 

BOAC’s Comet development costs 
are being amortized over the life of the 
aircraft— estimated at about eight years. 
BOAC also reports that the Comet's 
cost per capacity ton-mile is running 
higher than normally because extra fuel 
is being carried as an additional safety 
precaution with a new-type aircraft. 

"We are flying with braces [i.e., sus- 
penders] and belt now,” explains 
BOAC’s chairman Sir Miles Thomas. 
“Soon we will be flying with just 

► Load Factors— For the Springbok 
route, BOAC calculates the break-even 
load factor for the 36-passenger Comet 
1 at 72%. During the first four months 
of operation (May-August) the actual 
load factor was 79.1% with a rise to 
81% in the early fall. Extremely heavy 
advance reservations indicate that high 
load factors will be maintained at least 
through next spring. 

The BOAC Comet unit headed by 
Capt. M. J. R. Alderson has already 
logged several thousand hours of jet 
transport time and is now flving its 
nine Comet Is at a rate of 800 hr. a 
month. Capt. Alderson told Aviation 
Week the transition time for Comet 
crews is less than that required on 
Stratocruisers and Constellations but 


route familiarization took a good deal 
longer. BOAC now has some 20 crews 
checked out on Comets and is training 
flight personnel for Pan American Air- 
ways, Canadian Pacific, RCAF, British 
Commonwealth Pacific Airlines and the 
French UAT. BOAC pilots report a 
marked preference for the Comet, 
claiming it is simpler to operate than 
a piston-powered transport and much 
less fatiguing. 

BOAC has found the Comet crew 
training and route familiarization more 
expensive than had been anticipated. 
In addition to the regular Comet serv- 
ices, BOAC is using one Comet for 
route familiarization and another for 
transition training. 

Some commercial charter flights are 
also made with Comets, including ferry- 
ing the Duke of Edinburgh to and from 


the Olympic games held at Helsinki. 

The BOAC Comet unit put in more 
than 1,000 hr. of route flying before 
inaugurating passenger sendee on the 
Springbok route. 

Biggest difference in Comet flying 
and conventional transport operations 
is the increased tempo of both flight 
and ground operations and the rigid, 
pre-planned flight pattern required for 
most economical operations. 

Here are some of the things the 
BOAC Comet unit has learned about 
jet transport operations: 

► Engines-Civil version of the Ghost 
turbojet used in the Comet is now 
operating at a 250-hr. interval between 
overhauls. This is expected to increase 
shortly to 375 hr. and eventually to 450 
hr. Dc Havilland is now doing all 
Ghost overhauls but BOAC eventually 
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plant, to do its own jet overhaul work at 
its maintenance base in Wales. BOAC 
now makes its own combustion cham- 
ber inspection each 175 hr. An average 
of two liners require replacement on 
each inspection. 

Most of the replaced liners are repair- 
able for further use. A spare engine is 
spotted at each station along the Comet 

► Flight Operations— Takeoff is made 
after an engine runup to full rpm., hold- 
ing the aircraft with the brakes. The 
brakes are released and the Comet al- 
lowed to build up speed to a margin of 
15% above stalling speed. This is con- 


sidered a satisfactory takeoff safety speed 
by the BOAC Comet unit. 

Experience with three-engine takeoffs 
indicates no swinging tendency of the 
aircraft even when an outboard engine 
is cut off. The close grouping of the 
engine minimizes asymmetrical power 
loads. Lack of a prop on the jets elimi- 
nates drag encountered from windmill- 
ing or feathered props on failing piston 

De Havilland has designed a door 
that retracts over both main landing 
gear wheel wells when the gear is down, 
thus eliminating drag from an extended 
door and also increasing the efficiency 



BOAC'S CAPT. ALDERSON: Pilots pre- 
fer the Comet because of its simplicity. 


of the wing during the critical periods 
of landing and takeoff. At landing 
weight the Comet can maintain a 1,100- 
ft.-per-min.-rate of climb on three en- 
gines with wheels and flaps up. 

The large amount of fuel burned off 
cn route brings the wing loading of the 
Comet down to about 30 lb. per sq. ft 
during approach and touchdown, rhis 
low wing loading at landing weights 
makes it possible to use approach and 
touchdown speeds slower than those 
normally employed by a Stratocruiser oi 
Constellation. 

Loss of an engine en route necessi- 
tates a "drift down" procedure to the 
altitude where three-engine cruise can 
be maintained. Operational calculations 
over a 1,500-mi. stage length with a 
“drift down” to 27,000 ft. from a simu- 
lated engine failure at the half-way point 
show a fuel penalty equal to 17% of 
full payload can be expected. A similar 
calculation with the three-engine cruise 
executed at 15,000 ft. would result in a 
fuel penalty equal to 64% of full pav- 

Although the Comet’s climb and de- 
scent through icing conditions is so 
rapid that its thermal de-icing system 
requires little actual use, flight experi- 
ence has shown that it would be an 
absolute necessity in ease of three- 
engine cruise in tropical conditions forc- 
ing a “drift down" to altitudes where 
heavy icing is prevalent. 

Normal cruising is done between 34,- 
000 and 40,000 ft. Comet pilots have 
been on instruments at 40,000 ft. and 
on occasion have gone to 43,000 ft. to 
avoid weather. Comet pilots report 
cloud tops are generally much higher 
than forecast and they frequently detour 
around storm clouds at 40,000 ft. 

The effect of higher temperatures on 
en route cruising operations has been 
much less than was anticipated but the 
temperature at takeoff points has an 
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DO YOU want to 
work for the 
Pioneer Builder 
of 

TRANSPORT 

HELICOPTERS 


- 9 - 


PIASECKI 

(Pronounced PIE-SEK-EE) 

IS THE PLACE TO WORK! 


W W |, 051 , own growth opportunity 

the post-wor world will be limited oi 
by the IMAGINEERING ^ABILITY erfm 

ENGINEERING 

DESIGNERS 8 DRAFTSMEN 


If you wont to keep your feet 
on the ground working on 
up-in-the-air transport ideas 
write now to — 

Mr. W. J. Hatcher 
Employment Manager 


PIASECKI HELICOPTER C0RP. 

Morton, Pa. — A Philadelphia Suburb — Near Swarthmore 
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important effect on maximum gross 
loads. Above the temperature limita- 
tions normally calculated for Comet 
operation, each additional degree centi- 
grade at takeoff point reduces the 
Comet gross by the weight of a passen- 
ger and his baggage. During cruising 
conditions an increase of 7 deg. C. is 
required to exact a similar weight pen- 
alty’. 

► Navigation— Basic navigation is done 
by radio with celestial procedures used 
as a backstop in case of radio failure. 
Comet pilots feel that a universal navi- 
gational aids system is needed for global 
jet operations both for en route and 
terminal procedures. More VHF hom- 
ing beacons, distance measuring equip- 
ment with range up to 200 mi. and 
more instrument landing systems arc 
needed along present and future jet 

► Weather— Precise forecasts on surface 
winds and temperatures at takeoff 
points and good high-level wind fore- 
casts en route are necessary for jet op- 
erations. Prompter information on de- 
teriorating weather conditions at ter- 
minals is also a must since the farther 
out a Comet can be diverted to an al- 
ternate, the more economically a flight 
path can be planned to the alternate. 


Little clear air turbulence has been 
encountered in Comet operations to 
date. BOAC recommends airways me- 
teorologists include 24-hr. forecasts on 
the location of high-altitude jet streams 
as these can be an important factor in 
planning flight operations. The jet 
streams vary considerably in width but 
they are seldom more than 5,000 feet 
deep. 

► Traffic Control— Actual flight opera- 
tions have proved high-altitude stacking 
offers no particular advantages in fuel 
consumption over a normal traffic pat- 
tern descent. Since the Comet nor- 
mally begins its letdown about 200 mi. 
from destination it should be diverted 
to an alternate from this point if ter- 
minal weather has gone sour. 

Comets ask for no special landing 
priority in the Heathrow Airport traf- 
fic pattern over London. A Comet has 
stacked as long as an hour over London 
and has diverted to as far away as Prest- 
wick (500 mi.) when all of its southern 
England alternates were fogged-in solid. 

Stacking technique calls for two en- 
gines throttled back almost to idling 
and the other two maintained at high 
rpm. Use of air brakes and the flexible 
cabin pressurization system make de- 
scents of 3,000 ft. per minute operation- 


ally standard under instrument condi- 

► Ground Handling Problems— The 
Comet must be taxied relatively fast to 
avoid excessive fuel consumption and 
must be guided quickly into its ramp 
station. The jet intakes and tailpipes are 
7 ft. off the ground and do not present 
a hazard to people on the ground even 
at full engine runup. It now takes 
about 40 min. from doors-open to 
doors-closed to complete technical op- 
erations at normal refueling stops but 
customs, immigration and public health 
officials combine to lengthen actual 
ground time well beyond the technical 
requirements. 

From a technical viewpoint the 
BOAC Comet pilots feel that they 
are now operating over too-short stage 
lengths to get the most out of a jet 
transport. The shortest hop is the 609 
mi. between Livingston and Johannes- 
burg and the longest 1,360 mi. from 
Beirut to Khartoum. 

The Comet pilots feel that as more 
experience is logged a good deal more 
operational flexibility will appear in the 
now-rigid pattern of flight operations. 
None of the pilots checked out on the 
Comets have expressed any desire to 
return to piston-powered transports. 



Turbo-Compound Super Connie Debut 


Lockheed Aircraft Corp. has rolled 
•out its first Wright Turbo-Compound- 
powered Super Constellation, which, 
according to company officials, will give 
the 12 foreign and domestic airlines 
that have ordered 69 of the transports a 
speed and long-range performance com- 
bination "unbeatable even by today's 

Even superficial comparisons seem to 
put the Burbank. Calif., transport 
builder on firm ground for these op- 
timistic claims since dc Havilland hardly 
will claim that their present Comets 
can match the new Super Connie’s 
ability to fly a larger number of pas- 
sengers over longer, non-stop distances. 
Its non-stop capability over the At- 
lantic, for example, gives the Turbo- 


Compound Super Connie definite 
speed and load advantages over the 
shortcr-rangc Comet 1 and 2, which arc 
not true trans-Atlantic passenger air- 
craft. 

The 1049C Super Connie will have 
a top speed approaching 400 mph. with 
cruising speeds on long hops in the 
neighborhood of 340 mph. Engines arc 
designated 972TC18DA1 and have a 
takeoff rating of 3,250 hp. (dry). Re- 
cent Navy tests on a military Turbo- 
Compound engine achieved a rating of 
3,700 hp.. with water injection, indi- 
cating the engine’s capability for fur- 
ther development. 

The first Turbo-Compound Super 
Connie, scheduled to make its maiden 
flight this week, is going to Navy and 


carries the designation R7V-1. It can 
carry 106 passengers, up to 19 tons of 
cargo or 73 stretcher cases. The nose 
is tipped with a large black radomc 
housing anti-collision radar. 

Another R7V-1 is undergoing static 
tests in a specially built 560,000 test 
rig, whose powerful hydraulic jacks have 
been applying multiple overloads on the 
structure. No permanent distortion is 
reported as a result of these tests. 

A later Navy Super Connie, the 
R7V-2, will have P&WA T34 turbo- 

Commcrcial operators will begin to 
take deliverv of the Turbo-Compound 
1049C in January 1953, with KLM 
Royal Dutch Airlines and Air France 
among the initial customers. By spring 
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1049C Orders 


Seaboard &• Western 
Air France 

KLM 

LAV 

Pakistan Inti. 

Qantas .. 

TCA 

Total . . . 


16 

10 

3 

1 

3 

13 


69 


the planes will be in luxury service on 
the highly competitive Atlantic run. 

On trans-Atlantic duty the new Super 
Connies can carry 59 passengers, luxury 
class. On tourist servica overseas, the 
planes can seat 89 with a large galley; 
94 with a small galley. Domestically, 
with small galley, 99 passengers can be 
carried. 

Considerable interest is being shown 
in the engine installation, which 
hitherto has been an exclusive military 
development. Each engine incorporates 
three small turbines which convert 
otherwise wasted exhaust gases into 
additional horsepower, making possible 
more power or longer range. These en- 
gines arc also slated for the new Doug- 
las DC-7, for which domestic operators 
have placed orders for 58 planes. Tlius 
the Wright Turbo-Compound promises 
to fill the gap until the gas turbine takes 

If desired, present owners of earlier 
model Super Connies can convert to 
compound engines with little difficulty. 
Many of these were ordered with the 
earlier Cyclones because the carriers 
were able' to take delivery in 1952. 

An interesting feature of the 1049C 
orders, according to a Lockheed spokes- 
man, is that the company was able to 
sell all its dozen customers on accepting 
the same basic interior— the first time it 
lias done this in its history. The plane 
features rail mounting for the seats, 
pennitting rapid conversions to any 
desired lavout and capacity. 

Dimensions are: span 123 ft., length 
113 ft. 7 in., overall height 23 ft. 
Maximum takeoff weight is 1 30,000 lb. 


TWA Interest 
In Viscount Reported 

London— The British press talked 
confidently last week of a new U.S. 
order for British jet transports. This 
time it is to be Trans World Airlines 
buying the Vickers Viscount turboprop 
medium-range transport. 

Neither Vickcrs-Armstrougs, Ltd. 
nor TWA’s London office would con- 


firm or deny the report, but other 
sources spoke confidently of a pending 
order for a dozen or more. 

Production-wise, Vickers is in a posi- 
tion to deliver Viscounts to TWA. at 
the latest, early in 1955. New facilities 
at Hum in Hampshire make it possible 
to foresee Viscount production up to 
six a month or more at that time. The 
first production models of the Viscount 
are coming off the large Vickers produc- 
tion line at Weybridge, Surrey, now at 
the rate of one a month. British Euro- 
pean Airways, with 28 Viscounts on 
order, expects to take delivery on its 
first in mid-November, put into sched- 
uled service in February or March. 

► Finn Orders— So far, Vickers owns up 
to 58 Viscount orders, not all earmarked 
yet to specific airlines. Announced are 
28 for BEA, four for Aer Lingus. 1 2 for 
Air France and four for Trans-Aus- 
tralian. Air India and Australian Na- 
tional Airways are known to have con- 
tracts drawn up. Some 50 new orders 
also are under negotiation. 

There's a good chance that if TWA 
does sign a contract, some provision 
will be made to provide an aircraft early 
in the game for U.S. certification. As- 
suming this process takes a year or a 
little more. TWA still could put Vis- 
counts into service on U. S. routes 
early in 1955. 

Meanwhile, Pan American, which 
will t-ake delivery on its first Comet 3s 
in 1956. mav face more delays for cer- 
tification. Preliminary talks between 
CAB and the British Air Registration 
Board concerning certification of Pan- 
Am’s Comets are likely to open pretty 
soon. But until there is an aircraft to 
put through CAA's obstacle course, no 
certification can be granted. Experi- 
ence with the Series 1 and Series 2 
Comets mav cut down certification time 
a sood deal, but it still looks like 1937 
before a PanAm Comet will be in 

There isn’t much doubt here that 
certification will be granted on British 
jet-liners purchased by U. S. operators. 
While there is little hone of drawing up 
any agreed list of specifications on jet 
transports in general, the U. S. did agree 
last spring to consider certification of a 
specific British tvpc after CAA had 
passed its verdict through flight tests. 

Meanwhile, some Americans in Lon- 
don thought the PanAm order for 
Comets took on a different complexion 
with the quiet announcement by BOAC 
that it had purchased two Constella- 
tions from PAA. BOAC, faced with a 
possible equipment shortage for the 
expected heavy tourist traffic across the 
Atlantic next summer, took up PanAm’s 
offer for equipment now being mus- 
tered out of its fleet. BOAC denies 
there are any further purchases con- 
templated. Its tourist-class fleet next 
summer will now consist of seven Con- 
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Build your future at 


The revolutionary B-47 medium jet 
shown above, and the new, still-classi- 
fied B-52 eight-jet heavy bomber, are 
two striking examples of Boeing en- 
gineering leadership. Other Boeing 
engineering projects include secret 
guided missiles programs, nuclear- 
jwwered aircraft, and exploration of 
supersonic flight. 

If you are an engineer interested in 
exciting, long-range projects with a 
future, look into Boeing opportunities. 

Here at Boeing you’ll share the 
prestige of Boeing leadership that has 
been growing for 35 years. 

There arc opportunities at Boeing 
right now for experienced and junior 
engineers in all fields, for aircraft 

• DESIGN • DEVELOPMENT 

• RESEARCH • PRODUCTION 

• TOOLING 

also for servo-mechanism and elcc- 
ironics designers and analysts, and for 

Work in Seattle or Wichita. Boeing 
provides a moving allowance, offers 
special training, a salary that grows 
with you— and a future of almost limit- 
less range. You’ll be proud when you 
say, "I'm a Boeing engineer!" 



stcllations. But if BOAC should change 
its mind-and PanAm has more cast-off 
equipment to sell— not many dollars will 
change hands between the two coun- 
tries in PAA’s Comet order. 

Six Cargo Carriers in 
Trans- Atlantic Case 

The reopened trans-Atlantic cargo 
case in which six companies are con- 
tending for Civil Aeronautics Board 
certificates may be settled within a 

CAB decision to throw open the five- 
year-old case to new hearings and new 
applicants was influenced by insistence 
of chief examiner Francis Brown and 
executive director James Vemer of the 
Board that oral argument could be held 
as soon as next June. Besides, they 
reasoned, objectors to a closed case 
could delay it in the courts. 

► Special Rights-Meanwhile, the Board 
has handed special business rights to 
two, but not the third, of the three orig- 
inal carriers in the case-Seaboard & 
Western, Transocean and European- 
American. Because of an important se- 
cret government contract of Seaboard's, 
President Truman asked special ex- 
emption for the carrier to fly more 
frequently than CAB’s restrictive regu- 
lations allowed. 

Then Transocean asked the Board 
for the same right and got it. But 
F.uropean-American applied and was re- 
fused, although the President had ex- 
pressly asked CAB to consolidate Euro- 
pcan-American's application with the 
other two. Now European-Amcrican- 
an investor proposal company, not an 
operating concern— may drop out of the 
case. It feels that without these busi- 
ness rights it cannot fly enough to prove 
fitness and ability near that of the big 
operators. 

► New Applicants— After CAB reopened 
the case of these three carriers recently, 
three new applicants asked considera- 
tion along with them. The Board now 
has decided to admit the newcomers— 
Overseas National Airways, Trans-Carib- 
bean Airways and Flying Tiger Line— 
into the case. 

The original applicants have peti- 
tioned for reconsideration. Seaboard 
charges that the proceeding was re- 
opened mainly because of mistakes on 
eight points in the Board’s original in- 
terpretation of the record. The car- 
rier argues that CAB would save time, 
inonev and effort by re-reading the 
record now to see if a carrier and route 
might not be certificated. Meanwhile. 
Seaboard reasons, the Board could 
simultaneously open a proceeding to 
look into the only new point— the re- 
cent loss of U.S. position in trans- At- 
lantic airfreight business— since the case 
record closed. 


electronic 
hotspots! 

is 


American 

Electric 

Variable Frequency 

MOTOR- 

BLOWERS 

' If 



i' 1 ' 


Especially designed for spot cooling 
electronic equipment aboard air- 
craft. Unique design insures mini- 
mum watts loss over full frequency 
range of 320 to 1000 cycles. 

In spite of wide frequency varia- 
tions. the cfm output remains es- 
sentially constant at sea level. As 
pressure is reduced, the rpm in- 
creases, providing additional veloc- 
ity of cooling air. 

AIR DELIVERY: Blower heads 
available for any direction of air 
delivery. 
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SHORT LINES sccutive annual first prize in a compe- 


,• the Direct Mail Advertising 


► Air Transport Assn, reports that ►Civil Aeronautics Administrator 

certificated domestic airlines' aircoach Charles Home proposes a joint pro- 
service the first half of this year gained motion program by aircraft manufac- 
70% over a year ago to over a billion turers with the indirect aid of CAA to 
passenger mi. "rebuild wide public interest in fly- 

ing.” CAA interest in such a program 

► California Central Airlines has started is authorized by the Civil Aeronautics 
a mid-week roundtrip rate Los Angeles- Act, which charged CAA to encourage 
San Francisco at about $20, which is and sponsor the development of civil 
$8 under the regular Cal Central rate aviation, Home notes. . „ CAArcports 


1951 general aviation droppr 
from 1949 to 8,623,000 hours. 
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SEARCHLIGHT SECTION 


SOUTHERN 

CALIFORNIA 

CALLING 

Engineers 


A belter job, a belter life, a better future can be 
yours in Southern California— at Lockheed Aircraft 
Corporation. 

On the job, you enjoy increased pay; fine, mod- 
ern working conditions; association with top men 
in your profession -men who have helped build 
Lockheed’s reputation for leadership. 

Off the job, you live in a climate beyond com- 
pare-where outdoor living can be enjoyed the 
year around. 

In addition, Lockheed's production rate and 
backlog of orders-for commercial as well as mili- 
tary aircraft-insures your future. 


POSITIONS N 


N INCLUDE: 


Aerodynamicists 
Aerodynamics Engineers 
Airplane Specifications Engineers 
Design Engineers • Drawing Checkers 
Engineering Technical Writers 
Flight Manuals Engineers 
Machine and Equipment Design Engineers 
Manufacturing Engineers 
Production Design Engineers 
Stress Engineers and Analysts 
Tool Standards Engineers 
Weight Engineers 
Recent Engineering Graduates 


NOTE TO ENGINEERS W 


t FAMILIES: 


Housing conditions are excellent in the Los Angeles 
area. More than 45,000 rental units are available. 
Thousands of homes have been built since the 
War, huge tracts are under construction now. You 
will find the school system as good-from kinder- 
garten to college. 

Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Califor- 
nia. Use handy coupon below. 


LOCKHEED 

AIRCRAFT CORPORATION, Burbank, California 



• TWIN ENGINE BOMBER 

• AMERICAN AIRCRAFT POWER TURRET 

• SUCCESSFUL AMERICAN DESIGNEO 

HIGH ALTITUDE ROCKET 

JST 

IN OPPORTUNITY 
FOR 

ENGINEERS 

Interesting Career Work On Guided Missiles, 
Rockets and Conventional Aircraft in— 

STRUCTURAL DESIGN 
WEIGHT ENGINEERING 


Dynamics Analysis & Test 

Vibration flutter and dynamics loads 

Flight Test Instrumentation 

Comprehensive background in AERONAUT- 
ICAL, MECHANICAL, CIVIL, ELECTRONIC, 
MATHEMATICS OR PHYSICS SPECIALTIES 
-able for Senior and Group Engineer posi- 


THE GLENN L. MARTIN CO. 

301 Technical Employment 

BALTIMORE 3, MD. 


...An Invitation To... 

EXPERIENCED 

AIRCRAFT 

PERSONNEL 

McDonnell Aircraft Corporation 
is now entering a long range pro- 
gram of development and produc- 
tion which has created many new 
responsible positions in our Tool- 
ing, Manufacturing, and Engi- 
neering Divisions. 

TOOLING 


MANUFACTURING 


Buyer— Sub-Contract 
Methods Engineers 
Quality Control Men 


ENGINEERING 


For more information about these 
positions, write to: 

Section K 

Technical Placement Supervisor 

,m;doiell 

ybcrld&m. 

YOU’LL LIKE WORKING FOR M.A.C.! 
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SEARCHLIGHT SECTION 


! RESEARCH 

AND 

DEVELOPMENT 

forge the KEY to America's future in the AIR 

take YOUR place . . . with GOODYEAR AIRCRAFT 


The continued and steady growth of established research and development projects 
presents a number of unusual opportunities for outstanding and experienced men. 

SCIENTISTS ENGINEERS DESIGNERS 

Positions are available in our organization for qualified personnel in the following 
fields: 

• Electrical Systems 

• Circuit Analysis 

• Analog Computers 

• Servomechanisms 

• Test Equipment 


* Structures 

* Aerodynamics 

* Applied Mathematics 

* Electronics 

* Physics 


' Stress Analysis 

* Flight Test 

' Missile Design 
1 Dynamics 

* Microwaves 


Openings also exist for welding engineers, civil engineers, and mechanical engi- 
neers with experience in metals fabrication; and for personnel with ability and 
experience in technical editing, art, and motion pictures. 



Positions are available at several levels, and inquiries are also invited from recent 
graduates. Salaries are based on education, ability, and experience. Liberal salary, 
vacation, insurance, and retirement plans are yours if you qualify. 

If YOU are interested in a secure future, write, giving full details, to 

Mr. C. G. Jones, Salary Personnel Department. 


GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon 

WEEK, November 3, 1952 


Akron 15, Ohio 

91 
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We desire personnel of the highest caliber — experienced in the 
field of airborne automatic electro-mechanical control equipment. 


ENGINEERS 

MECHANICAL DESIGN 

ELECTRONIC 

SERVO 


DESIGNERS-LAYOUT MEN 

ELECTRONIC 

MECHANICAL 


This work deals with the manufacture and develop- 
ment of highly complex equipment of the most ad- 
vanced type in a new and expanding division of an 
established firm with 20 years of successful experience 






RADIO MAN 



MAX DAGGETT, JR. 

Registered Professional Engineer 



POSITIONS VACANT 



mmrnm 
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California Opportunity 


For Acoustics and Vibration Engineers 



FOR FLIGHT TEST ENGINEERS 

To engage in planning, testing and 
analyzing Oight test data obtained 
on Douglas prototype commercial 

Salary open and dependent on ex- 
perience and ability. 

Contact Mr. W. H. P. Drummond, 
3000 Ocean Park Boulevard. Santa 
Monica. California. Phone: Exbrook 
4-3241, Extension 339. 



STAFF ENGINEER 

ARMAMENT 

Attractive opening for a staff specialist in air- 
craft armament design and installation. Duties 
include responsibility for evaluating various air- 
craft armament systems, and the preparation of 
basic armament design specifications. 

Applicant should have experience as engineer- 
ing specialist in large design organization. Job 
requirements include engineering degree plus 
eight to ten years experience in various aircraft 
armament fields such as aircraft guns, ammu- 
nition chutes, ammunition feeders (including 
related pneumatics) and rockets (including 
pack design). 

All inquiries will be held confidential. For fur- 
ther information contact 


Engineering Personnel Section 

Chance Vought Aircraft 

P. O. Box 5907 Dallas, Texas 
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EASTERN AIRLINES 
DOUGLAS DC-3 S 

AVAILABLE FOR LEASE 

We have available lor immediate lease to corporations and air- 
lines DC-3 Passenger and Cargo Airplanes. These aircraft are 
fully equipped for scheduled airline operation. Executive ver- 
sions also available. Call on us for more information on the 
advantages of leasing. We can give you all the advantages of 
ownership without large capital expenditure. Let us show you 
the advantages of our corporate leasing plan. Our 20 years of 
aviation knowledge is at your disposal. Airplanes available for 
Fort Wayne or Miami, Fla., base. Available 


with Wright oi 

r P & W engines. 




MIAMI 

Miami, Fla. 

rrnmmrm 

Phone 



9 1210 


INSTRUMENTS 

Authorized Factory Sales 
and Service 


* Eclipse-Pioneer 
* Kollsman 

* U. S. Gauge 

C.A.A. Appr 


#3564 


toe* of instr 


)« East. 


IMMEDIATE DELIVERY 
CALL • WIRE • WRITE 

INSTRUMENT ASSOCIATES 

Telephone: Great Neck 4-1147 

351 Graat Neck Road, Great Neck, N. Y. 

Telegraph: WUX Great Neck, N. Y. 


FOR SALE 

PBY 5A 




DASCOMP AIRCRAFT SATES CD. 


AIRLINE SEATS 

for DC3 — DC4 — DC6, 
and Lockheed Constellation 
Warren McArthurs, Hardman, 
Douglas and Payloads. LO and 



RADIO CRYSTALS 

JAN Approved Types Available 


JOHN B. RUDY COMPANY 


SPARKPLUGS 




w Stromberg Mixture Contrc 


L & H SUPPLY 

6202 Cedar Springs Dallas 9, Tern 


ANDERSON AIRCRAFT CORPORATION 


INDUSTRIAL BC 


& SUPPLY CO. 


AIRCRAFT ENGINES 

) Wright 200, 9-CYL,, Rated 800 


r AVIATION CORPORATION 


FOR SALE 

COMPLETE P&W INVENTORY 
r ) TOOLS^ PARTS^oo 

CAPITAL COMMERCIAL 0 COMPANY 


FOR— LEASE 

C-46A 
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WHAT DO YOU NEED? 

Buy from one of America's largest stocks of 

UNUSED AIRCRAFT PARTS 


1500 COMPLETE UNITS 

AlkCRAH LNUINtS 

OXYGEN BREATHING 



Ouontlty Quantity 

For high altitude flying — new surplus — 

1 R1 820-52 Low total time since new 4 R1820-60 Low total time since new 

complete, reody for use. Manufactured for 

16 R 1820-54 Low total time since new 4 R1820-62 NTSN 

U. S. Navy. Available for inspection. 

PRATT & WHITNEY 

Priced ot a fraction of original cost. 

1 R1830-43 LTSO 


750 OXYGEN and CO ; CYLINDERS 


1 CARLOAD 

‘tor RANGER n ?'- n 770 O 


TURRET PARTS 





2000 OIL COOLER 
ASSEMBLIES W/VALVES 



18 PIECES ENGINE QUICK 
CHANGE UNITS APPLICA- 
BLE TO CONSOLIDATED 
VULTEE B24D 


SPECIAL GROUP! 





FREE CATALOG 


COMMERCIAL SURPLUS SALES CO. 
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SO THEY TELL US 


Military Services 

One of the first steam catapults for Navy carriers will be instal!ed-not on a 
carrier, but in connection with the 12,000-ft. runway at Patuxent. 

Worried about gaps in its domestic radar screen, Air Force has ordered “a num- 
ber” of high-altitude radar planes from Lockheed, earlier announced 
as military transports. These are versions of the Super Constellations, 
similar to the WV-2 radar command planes ordered by the Navy. 
Importance of these ships is indicated by Lockheed's announcement that 
there will be no commercial deliveries of Super Connies in the last quarter 
of 1952. 

Navy now has on order 11 Convair R3Y-ls, transport version of Convair's 
XP5Y-1 turboprop flying boat. 

Industry 

Should government agencies and universities compete with industry for scientific 
contracts and personnel? Aircraft industry leaders arc getting adamant in 
their replies of "No.” Recent military contracts which make the National 
Bureau of Standards, Cornell Aeronautical Laboratory and MIT prime 
contractors on missile programs, for example, are disturbing managements 
of several missile firms. They feel strongly that these prime contracts 
should be given industry, and that federal agencies and schools should be 
consultants to the missile industry— not competitors. 

Reason behind the tremendous expansion at Douglas’ El Scgundo plant: Firm 
expects to have these planes in production within two vears: AD-5, F4D. 
A2D and A3D. 

Curtiss Propeller division denies that its powerplant for the Bell X-2 is being 
reworked, as reported here last week. We are rechecking our report, which 
came from excellent source. 

Glenn L. Martin Co. will definitely discontinue production of commercial trans- 
ports when the 4-0-4 line is completed. 

Transport 

Pan American's announcement of a contract for Comet 3s is considered a master 

C ' ’icity stroke by airline observers. Old-timers recall that PAA has always 
able to win headlines by announcing orders for new transports, even 
though some did not materialize— such as the Republic Rainbow, the 
original Douglas DC-7, and a giant civil version of tnc six-engine Consoli- 
dated B-36. 

Belated CAA action to recommend regulation of reverse pitch prop indicator 
lights to CAB was mailed Sept. 29, following two requests from the Board, 
in May and July, for CAA action. The CAA proposal is substantially that 
which CAB has already put in its draft release of proposed new regulations, 
except for retroactive application. CAA suggests that props which do not 
readily permit installation of pitch indicators should have lights which 
are actuated when the propeller auxiliary pump or the voltage booster is 
in operation, or should have some other positive indicator to show even 
reversing is underway. CAB’s draft release proposal does not provide 
retroactive installations of planes already in service. _ 

Eastern’s President Rickenbackcr contended in a press conference that in 1948 
Britain’s technical and engineering lead over us in jet transports was 10 
years, but now it's only three or four, and by the time U. S. industry can 
compete in 1959-60, the British will be ahead of us only a year or two. 
Responsible airline people deplore what they call inaccuracies and warped inter- 
pretations of radio commentator Frank Edwards. 

A compromise on wingtip tanks which may appear on some jet transports to 
extend their range is an airfoil-shaped bulge, outboard of the engines, 
which will be an integral part of the wing structure, yet thick enough to 
carry a substantial fuel load. An engineer with a major airline says these 
tank sections, not as thin as the rest of the wing, would still provide lift. 
Some of the best technical minds are trying to figure how to keep passengers 
aboard high-speed jet transports from having to sit with seat belts fastened 
most of every flight. Clear air turbulence is encountered occasionally at 
high altitudes, with little or no warning. 


WHAT’S NEW 


New Books 

Aeronautics at the Mid-Century by Di. 
Jerome Clark Hunsaker. Published by Yale 
University Press, 116 pages, illustrated, price 
S3. 

This slim new book contains a lot 
of meaty historical data, interesting 
photographs and drawings and some 
thoughtful, conservative interpretation 
of aviation’s economic and social sig- 
nificance. 

Purpose of the book is defined as: 
to examine mobility (in a third dimen 
sion) and to demonstrate that the good 
or evil of the new mobility depends on 
the adjustments society makes to 
human flight. 

Probably not since Horizons Unlim 
ited was written by S. Paul Johnston 
(Duell, Sloan & Pearce, 1941) has any 
American writer wrapped up aviation 
history in a capsule so well as Jem' 
Hunsaker. 

But he does more than update his 
tory. He also projects into the second 
half of aviation’s first century. 

Significant because of his conserva 
tive scientific background, is Dr. Hun 
saker’s considered conclusion that 
there appears no real power limits in 
sight for whatever aircraft speeds arc 
found necessary. Limits on speeds will 
be determined by usefulness, depending 
on fuel consumption, range and payload 
requirements and controllability, hi 
feels. 

Space travel research he considers 
"an adventure for which no time 
schedule can be set” until associated 
technical problems are solved. 

Proposed use of atomic power for an 
interspace rocket only shifts the main 
problem from the source of power to 
the means to apply it. Dr. Hunsaker 
feels. Nuclear energy must be trans- 
ferred to a working fluid such as hydro 
gen, to be ejected at high velocity. 
Material that can withstand the tern 
perature involved is unknown and en- 
gineering data for development of a 
practical design are not available, he 
says. 

Aeronautics at the Mid-Century was 
originally in the form of three lectures 
which Dr. Hunsaker delivered at Yale 
in 1951. They were the 28th series of 
Dwight Harrington Terry lectures on 
religion in the light of science and 
philosophy.— A.McS. 

New Addresses 

Flying Tiger Line, Inc., has opened 
a nciv receiving station at Air Freight 
Haulage, Inc., 474 Tenth Ave., N.Y.C. 
The carrier’s sales office is at 207 
Fourth Ave- N.Y.C. 
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carbide milling cutters listed and 
shown in this catalog are especially 
designed by Onsrud for the Aircraft 
Industry and have been tested and 
proved over the years by leading 
aircraft manufacturers. Every shop 
superintendent, engineer and execu- 


Onsrud Cutter Manufacturing Co. 
800-820 E. Broadway 
Libertyville, Illinois 

Please send new 52-A Catalog for 


DESIGN 

ENGINEERS 

AND 

DRAFTSMEN 


ALSO 

TOOL DESIGNERS 
and PLANNERS 
L0FTSMEN 
DESIGN CHECKERS 

With Aircraft Experience 


KAISER METAL PRODUCTS, Inc. 

Rndcliffe St. Bristol, Po. 
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EDITORIAL 


The Complexity Problem 

(The following letter is one of a series, written by aviation 
leaders at the request of Aviation Week's Editor, discussing 
the vital subject of aircraft complexity. Mr. Northrop is presi- 
dent of Northrop Aircraft, Inc., and is internationally known 
as a leading aircraft engineer and designer.) 

Dear Mr. Wood: 

In response to your letter we feel there are two 
approaches to the problem of aircraft complexity— which 
has everyone concerned, not only in the military but in 
industry as well. 

The first of these is the obvious one of being satisfied 
with less performance or less equipment. We do not 
believe the first assump- 
tion is tenable so have 
made extensive studies 
on the effect of equip- 
ment on size and cost. 

As a result of these 
studies, we feel a per- 
fectly good day fighter, 
having phenomenal rate 
of climb and supersonic 
speed, with reasonable 
range and fire power, 
could be built, having 
a combat weight of 
approximately 10,000 
pounds. On the other 
hand, if we carry all of 
the electronic radar and communication gear presently 
available for all-weather aircraft plus the latest air-to-air 
missiles and maintain the same high performance, the 
combat weight is likely to approach 70,000 pounds. The 
decision as to where to draw the line is a difficult one and 
must be based on complex studies of costs and kill prob- 
ability such as are being made in great number these days. 

The second basic approach is to view the whole com- 
plex aircraft, engine and equipment weapon as a care- 
fully integrated machine without duplicate elements. 
Current methods of design and specification lead to a 
great deal of duplication of equipment functions. For 
example, four vertical gyros are installed in one airplane. 
One of these is on the instrument panel in the gyro 
horizon, one in the autopilot, one in the fire control 
system, and one in the zero reader. They all cost money 
and weigh pounds, and each pound multiplies itself seven 
to ten times if performance is to be maintained. 

Another example of duplication is found in the com- 
pass system. There are a total of six directional indica- 
tors required in a single airplane including a basic system 
with remote indication, a standby system, a radio com- 
pass. a directional indicator in the Zero Reader, and a 
compass in the autopilot. In addition, equipment is 
installed for reading direction from the omni range. 

Many other examples could be cited, such as the 
number of times we provide altitude indication or control, 
each having a bellows and gearing arrangement of its own. 


The above condition is a perfectly natural one resulting 
from the multiplicity of sources from which various items 
of necessary equipment must be procured. It can only 
be changed by a new viewpoint such as outlined at the 
first of this paragraph. 

Recent study has indicated that approximately 800 
pounds of complex equipment of the sort mentioned 
could be removed from one airplane design without 
affecting the basic mission of the airplane. If we multi- 
ply this by the seven-to-ten-pound overall factor for a 
gross weight indication, it becomes very important. 

Our studies indicate the need for a careful evaluation 
of all equipment going into an airplane. We believe that 
many items of questionable value are installed in some 
airplanes and that a unification of all the equipment and 
controls in a basic design can be achieved to great advant 
age in cost and weight saving. John K. Noun rani' 

Who Won This Strike? 

When a strike ends, the spotlight of news publicity 
usually turns elsewhere. This is regrettable. Sometimes 
the results of a strike are most significant. 

Lockheed Aircraft Corp. recently went through a three 
week strike. Its management compiled the costs of this 
strike, and wrote an informative letter to its employes. 

The letter, signed by President Robert E. Gross, item 
ized the losses of this strike, which was called off at the 
personal request of President Truman in the interest of 
national defense. 

“. . . We are right back where we were before the strike 
began. No agreement for a new contract has been 
reached," Mr. Gross writes. 

The nation lost 90 combat airplanes when they were 
urgently needed. 

The company’s California division sales for the year 
will be off nearly 9%, or more than $35 million under 
forecasts. 

The community lost in extra police expenses; and there 
were extra deputy sheriffs and court cases. The average 
payroll lost each week of the strike was $1,593,000, which 
meant less business for local retail firms. " 

The average striking employe lost about $70 wages 
each week, or about $4,780,000. He . will get no retro- 
active increase in wages for the striking .period, if any 
new wage agreement is made, and the strike may have 
delayed the effective date for all employes of any increase 
in fringe benefits that may be agreed upon. 

The union. Mr. Gross said, "failed to obtain any gains 
for employes that could possibly justify the losses caused 
by the three-week walkout. . . .” 

Mr. Gross believes union leadership suffered a loss of 
confidence among its members, and says the company 
lias received formal notification from more than 1,650 
members that they have resigned. 

The company has lost confidence in union leadership. 
It was the first aircraft company in the area to recognize 
a union and sign a union contract. 

Who did win the Lockheed strike? 

—Robert H. Wood 



John K. Northrop 
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New Hydro-Curve Jaws 

ON MODEL 46 HUFFORD 

make estimated savings of 

$ 23797.40 

on 200 planes* 


By estimating cost of making 30 vai 
on different types of forming machir 
equipped with the new Hydra-Curvi 
saving alone of S20.I80.00! In ad. 
savings would be effected. 


js parts for 200 planes 
the Hufford Model 46 

on. S36 17.40 in labor 


V, esc Jig,, res on 
Stretch-Wrap Fc 


• newH afford. Hydra-Curvfjmvs 
irminp Machines. 


BUT MATERIAL SA 
Hydra-Curve Jaws lowe 
die and jaw. reducing 


wrinkling and insure belt 


INGS ARE NOT ALL The 

■ skin fits, which cut assembly time, 
aws. many jobs are being success- 


fully formed in the "T" condition, saving furnace hours. 

DIE CpSTS ARE LOWERED TOO because expensive-to- 


want stretch-wrap forming at its best, 
rely upon Hufford . . . first in the field. 


FIRST IN SALES, FIRST IN SAVINGS I 






G.E ’s PERMAFIL D-C CAPACITORS operate for 10.000 hours or longer G.E. "FLYWEIGHT” SILICONE AUTOTRANSFORMER is ’/ 2 to 'A lighter, 

at full-rated voltage in ambients up to 257F. They are l/5 the size of delivers 14 volt-amps per ounce compared to four volt-amps produced 

liquid-filled capacitors derated to operate at that temperature. by a transformer of conventional materials. 


G-E COMPONENTS REDOCE WEIGHT 
SAVE SPACE-OP TO 80%! 



For electrical equipment that saves space and weight, 
take a look at these G-E Aircraft Components. Up to 
80% smaller, carefully built and tested, they can mean 
greater efficiency for your aircraft’s electrical system. 

Check the features of the G-E “Flyweight” Silicone 
Autotransformers the most spectacular transformer 
design in years. 

Note the tiny size of the Permafil d-c capacitor . . . 
every bit as dependable as larger liquid-filled units. 
And see what G.E.’s Airborne Transformer-Rectifiers 
can do towards eliminating heavy, unnecessary d-c 
generating equipment and long bus runs. 

The next time you specify electrical components, 
call on your local G-E representative. He can recom- 
mend just the equipment you need for better aircraft 
performance. And for more information on the units 
shown on this page, write to Section 210-38, General 
Electric Company, Schenectady 5, N. Y 


G.E.’s AIRBORNE TRANSFORMER. RECTIFIERS assure a light depend- 
able source of d-c power with little maintenance. Used with an alter- 
nator, they cut weight by eliminating long bus runs and d-c generating 
equipment usually required. Available in 50 and 100-amp units. 



GENERAL 



ELECTRIC 


